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From the histoty and the findings in this patient, as I have 
related them to you, I doubt whether you could make a correct 
diagnosis Those who saw him thought that he had ascites, 
probably of cardiac ongm What were the findmgs at autopsy? 
The pathologist found a bladder, filled with unne, extending up 
beyond the umbdicus The bladder which I now show you is 
ver}’’ much shrunken because of the preservative, but it is still of 
extraordinary size and is marked by numerous criss-cross tra- 
beculae The prostate you wiU note is as big as a grapefruit I 
do not remember ever seemg a larger one You will also obser\'e 
that the ureters are dilated, and that there is a pronounced 
hydronephrosis I shadl pass the specimen around as I want all 
the students to see it It is most mterestmg that this patient 
had no unnarj'^ sjTnptoms of moment and was gomg about his 
daily work until shortly before his adrmssion The history, it 
IS true, tells us that several years ago he was told that he had 
a tumor, it is a reasonable supposition that that statement re- 
ferred to the enlarged prostate It may also be that it had 
reference to the abdommal enlargement produced by an over- 
filled bladder No one knows 

For companson Dr Head has brought another bladder, 
more normal in size, but with thickened trabeculated walls and 
beginning prostatic hypertrophy 

Ydiat lesson does this case teach us^ Several It remmds 
me of an incident many years ago nhen I was sitting, as you are 
today, a student on the benches In those far off days the medical 
man seldom did tapping of the abdomen, he usually referred the 
cases requiring this procedure to the surgeon At the present 
day the surgeon graciously allows him to do this We were 
gathered at a clinic gi\en b\ the late Dr Ashhurst From the 
IMedical Serxnce a man had been sent down to the Surgical 
Clinic Mith the diagnosis of asates and the request that he be 
tapped Dr Ashhurst, who was, I think, the keenest diagnosti- 
aan of his penod not onl} surgically but also in those borderline 
cases betw een surgery* and medicme, after readmg the historj’’ of 
the patient, with the diagnosis of asates and the request for 
tapping turned to his assistant and said “Will jou please 
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bnng me a catheter?” He used the catheter and the asates dis 
appeared I duslmcth remember there were present some of the 
medical men uho liad studicrl the patient and ue Mere uatnesscs 
of their comprchcnsilile discomfiture This mistake uas made 
in the last centurj but it avail be made many times in this one 
How can it be avoided’ B\ forming what I might call the 
“bladder habit” in examining patients, 1 r , the habit of ex- 
amining the bladder in all cases that remotcU make a diagnosis 
of retention of unne possible Dunng the great influenza 
epidemic in 1918 I was frcqucntlj struck bj a cunous restless 
ness of gravel) ill patients I found quite cnrlv that this rest- 
lessness was often due to an acutel) distended bladder Mv' 
first impulse on examining patients was to percuss the bladder 
region and manv a time I was able to relieve the restlessness, 
which no sedativ e had been able to control Once the bladder 
was emptied, the patient would become quiet and often would go 
to sleep In ^Tihoid fever, pneumonia, and septicemia, after 
labor and after an operation, m patients who have apoplexv, 
the bladder mav not be properl) emptied The patient ma) then 
exhibit an ill-defme<l discomfort which cannot be relieved unless 
the bladder is emptied Do not let the statement of the nurse 
that the patient is voiding free!) and is soaking the bed sheets 
mislead vou, for notwithstanding this, the bladder ma) be full 
to bursting 

I recall several other interesting cases that I might speak of 
m this conneebon One of the most remarkable was in this 
hospital several years ago A colored man had come in com 
plaining of abdominal pain and as he was a painter, the process 
ol reasoning naturallv was “painter, pamt, pain, lead poison 
mg ” I exammed the patient, a )’oung man not over tvvent) - 
live vears, and found no blue Ime present, the only thing of 
moment was a tumor of the abdomen extending up to the um 
bihciis He was cathetenzed and the tumor disappeared He 
left the hospital the next da) cured of his “lead poisonmg ” It 
15 hard to explain this retention I remember asking that par- 
bciilar pabent about it and he said he did not know his bladder 
was full The other day a young neurasthemc individual of 
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tn'enty-five came to my office complammg of nothmg m par- 
ticular On examination I found a swellmg extendmg up nearly to 
the umbilicus I asked him whether he had passed water recently 
and when he said no, I mstructed him to empty his bladder He 
emptied the tumor The etiologj’^ of such cunous conditions is ob- 
scure, it may be that there is a ners^ous reflex, sometimes there 
has been an excessive mtake of water m persons with a tight 
vesical sphincter or a high reflex threshold 



ACUTE GASTRO-ENTEROCOLITIS WITH HIGH NITRO- 
GEN RETENTION IN THE BLOOD, PARATYPHOID A 

INFECTION, FOOD POISONING 

The patient 1 now show jou is a \cr> nice fellow m whom 
and in whose disease we ha\c all been deepK interested The 
present ward class knows this man, whose name is William 
Frazier, fort> nine a ears old, a chaufTcur bt occupation I shall 
give you the important pomts in his hislorv About the middle 
of September he had some moonshine wluskci of which he drank 
a liberal amount A few days later he ate a quantitj of water 
cress and raw tomatoes and drank water from a well in the out- 
skirts of West Philadelphia He was all nght the next dav , but 
on the following dav ho vomited and had a ])rofusc diarrhea 
with a good deal of abdominal pain and tenesmus He savs that 
he passed a large amount of mucus, but did not notice any blood 
in the stock When questioned as to how many times his bow els 
had moved, he said he had to stay in the woods ail day to attend 
to his rectal needs, and he thinks he had at least fifty mov'ements 
We had a patient here m this hospital with a similar condition 
and I had the nurses keep account of his evacuations — the record 
was forty nme movements in twenty four hours This patient 
says he had fifty but he has not kept ns accurate a tally as our 
nurses On admission he appeared to be very much cmaaated, 
the skm and mucous membranes were dry, the impression he 
gav c was one of sexm shodv He had a good deal of abdommal 
pam and tenesmus The bowel movements contained mucus, 
bnt no blood The blood pressure was 75 systohe and 60 dias 
tohe, almost the blood pressure of shock The stook were ex 
amined on five different occasions and invariably found to con 
tarn Bacillus paratyphosus A Another mtercstmg feature was 
revealed when the blood chemistry was studied This showed 
urea mtrogen 95 mgm per 100 c c of blood at the first examlna 
793 
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tion, and 125 mgm a few days later Dr Head has placed on the 
blackboard the results of the chemistry studies For.companson 
I have had her put do^vn the normal findmgs as given by MacLeod 
m his famous text-book 
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The Widal test was negative 

You will observ’^e that the urea nitrogen is very high The 
creatinin is almost twice the normal Seemg these figures, what 
would you say ailed such a patient’ 

Answer — Student Nephntis 

Yes, I think it would be the diagnosis made by many Let 
us see the report of the urmary findmgs Specific graA’it}’-, 
1013 to 1015, albuimn from traces to a hght cloud, on mi- 
croscopic exammation, many hyahne and occasional granular 
casts Taking these data of the blood chemistry and unne 
together, we might consider the diagnosis of nephritis not only 
tenable but almost imperative We might even conclude that 
the dysenteric symptoms were an expression of uremia, for it is 
veil-known since the days of the Enghsh chmcian, Dickinson, 
that in the terminal stages of Bright’s disease an ulcerative 
cohtis may develop Such patients are extremely toxic Our 
patient, while he looked ill and “verfallen,” as the Germans say, 
did not seem toxic or m the ternnnal stages of uremia This, to- 
gether with the fact that the man had been well until a short 
time before, made me unwilhng to consider the case one of neph- 
ritis I was of the opinion that he had an acute cohtis or gastro- 
enterocohtis or dysentery due to some form of food poisoning 
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If he (lid not ha\c (dironic Bnghts distsisc, ^ou are no doubt 
asking what is the cause of the great nitrogen retention I 
refer the question back to aou 

b-stVER — Student Dehydration 

Yes, that to m> mind is a reasonable explanation in this 
case Not onlj did our patient loose large quantities of fluid by 
wmiting and excessive purgation, but during the acute ])cnod of 
his illness he look no fcwl and no fluid and in consequence his 
tissues were desiccated We are beginning to learn a little 
about water metabolism and its great importance to the bod) 
A proper water balance is necessar) for the maintenance of the 
aad base equiltbnum and for proper elimination on the part of 
the kidneas and the skin I would recommend to )our attention 
m this connection an interesting article b\ J B S Haldane in 
his recent book "Possible Worlds ” 

We cannot form a satisfactory estimate of the part plajed 
b} the kidnejs m the nitrogen retention in our patient The 
unne findings indicated a cluinge in the renal structure It 
could scarcel> ha\c been a true ncphntis for the unne cleared up 
in the course of a feav da>s I would asenbe the renal changes to 
toxic substances generated m the mtestmal tract, which the 
kidneys attempted to eliminate Whether the dehydration as 
such, wath the consequent altered chemical composition of the 
blood, played anj part m the pathogenesis of the renal changes 
It IS difficult to saj It seems there is a yaaous circle — a toxic 
irntation of the kidney s maj lead to retention of yvaste products 
in the blcxxl, and the passage through the kidnejs of such con 
centrated blood may m turn act as an inatant to the renal cells 
and the blood y essels 

The literature on dehjdration and its effects, especiallj 
on the blood chemistry is yerj meager I haye giyen only a 
cursorj glance, but it revealed nothing of yaluc What yvos our 
plan of treatment? On the assumption that dehydration yyas 
largely responsible for the symptoms yve administered large 
amounts of fluid, in the form of glucose and salme solution, 
5000 c c subcutaneously and 1000 c c intravenously In con 
sequence or at least soon thereafter, the patients urea nitro 
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gen fell from 125 to 20 and the blood-pressure rose to 126 
systolic and 78 diastolic, the latter higher than the systohc 
had been pre^^ously The unne also became normal In 
addition to the large amoimt of fluids we administered a 
little bismuth for the cohtis, and the bowels now appear to be 
normal We shall let William Frazier go home as soon as he 
has had three negatn e feces cultures He promises forever to 
abstain from moonshme whiske}’^ and I know he will keep his 
promise 

Before I pass to another mterestmg feature of this case, I want 
to emphasize one of the sahent points emergmg from our study, 
VIZ , that one cannot depend too much upon laboratorj'^ tests They 
must always be interpreted m the hght of the chnical findings and 
the histoiy' And now I nant to say somethmg about the cause 
of this man’s dysenter) As we have no sample of the moon- 
shme vhiskey, nor of the natercress and tomatoes, nor of the 
well water, we are unable to test them and therefore are in no 
position to incnmmate defimtely any one of these substances 
Formerly, Frazier’s case would ha\e been diagnosed as one of 
ptomain poisoning, but the more the subject of food poisomng is 
studied the less important become ptomams in the etiology To 
quote Jordan (Porto Rico Re\new of Pubhc Health and Tropical 
^Medicine, ^lay, 1929), “While the diagnosis of ptomam poison- 
mg has its uses as a convenient refuge from etiologic uncertainty, 
it can hardly serv'e as a precise designation of an actual pathologic 
event The majont}’- of the carefully investigated outbreaks of 
acute gastro-mtestinal disturbance of the type that at one 
tune nerc denommated ptomain poisoning are now found to 
be associated mth the presence of bacilli of the paratyphoid 
group ” 

Several forms of so-called food poisoning are really not food 
poisoning, as, for example the poisonmg resulting from eating toxic 
mushrooms, especialh the deadlj anamita, and other plants 
The substances eaten are not foods Another form somewhat 
akin IS the jxiisoning that comes from eating honey derived from 
blossoms of azalea and rhododendron and other plants 

On account of its great historical interest I shall quote a 
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paragraph from Xenophon’s Anabasis which I find in Dr Jor 
dan’s artide mentioned above Dr Jordan’s attention had been 
called to it by Dr McCollum 

“After accomphshmg the ascent the Greeks took up quarters 
m numerous villages, which contamed provisions m abundance 
Non for the most part there was nothmg here which they realh 
found strange, but the swarms of bees m the neighborhood were 
numerous, and the soldiers who ate of the honej' all went off 
their heads, and suffered from vomiting and diarrhea, and not 
one of them could stand up, but those who had eaten a little 
were like people excccdmgly drunk, while those who had eaten 
a great deal seemed like craiy, or even, m some cases, dying 
men So they la> there in great numbers as though the armj 
had suffered a defeat, and great despiondencj' prev ailed On the 
next daj , however, no one had died, and at approximatelv the 
same hour as thej had eaten the honor the> began to come to 
their senses, and on the third or fourth dav they got up as if from 
a drugging ’’ 

Food poisonmg following soon after the partaking of the usual 
articles of diet mav be due to the intentional admixtureofamineral 
poison, such as arsenic Tbs Borgian method of gettmg nd 
of an undesirable nval or husband is no longer common, but I 
remember a famous case of this sort wbch happened m Phila 
delphla a number of years ago Slower forms of arsemc or lead 
poisonmg har e been traced to food or dnnk contammated wnth 
one or the other of these poisons Some food poisonings mav be 
due to the improper addition of food preserv ativ es I hav e seen 
a whole familj made ill bv alum in baking powder, fortunatelv, 
thej all recovered 

The majont} of genume food poisonings are due to bactena 
and their products Tj^ihoid fev cr mav be a food poisoning espc 
mall) m the outbreaks due to tj^ihoid earners The more tvpical 
cases of food poisoning have arisen as local outbreaks follow 
uig the mgcstion of contaminated meat or meat products and 
have been traced to speaal groups of bactena wbch are some 
hnies loosely called parat>Thoid bacflh The first thoroughlv 
studied outbreak occurred in a small German village in ISSS 
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and was found by Gartner to have been caused by the use of 
meat from a cow slaughtered because it was ill with a severe 
enteritis Gartner isolated a micro-organism which he called 
BaciUus enteritidis The majonty of meat poisonmgs smce then 
have been traced to one of two species of orgamsms, either the 
Bacillus ententidis of Gartner or the B aertrycke The latter is 
similar to but not identical with Bacdlus paratyphosus B 

At times the s3miptoms of gastro-ententis come on so qmckly 
after the mgestion of contaminated food that bacteria could 
hardly have had time to puUulate m the body and we must as- 
sume that soluble poisons or toxms were present m the con tarn- 
mated article That such soluble toxms do actually occur in poi- 
sonous food is illustrated by that most mterestmg and most 
pathetic of all forms of food poisomng, namely, botuhsm The 
name botuhsm, or sausage poisomng, is not stnctly appropnate 
because although some of the earher outbreaks were traceable 
to sausage meat, the majonty of recent cases have been due to 
canned vegetables — com, strmg beans, asparagus, and spinach 
The cause of botuhsm is the Clostndium botuhnum Like the 
tetanus and the diphthena bacillus, it produces a powerful 
soluble toxin or exotoxm 

Unhke the paratyphoid organisms and their allies which 
cause gastro-ententis, the botuhsm baallus produces _nerxnus 
symptoms, particularly disturbances of vision and of swallowmg 
The symptoms m the beginning are not unlike those of lethargic 
encephahtis 

I might relate an mterestmg story of an outbreak of para- 
tj’phoid or typhoid fever m one of the cities m this state A 
department store had imported a large number of parrots for 
sale at Chnstmas About the same tune an outbreak of an ob- 
scure fever occurred, which some of the doctors called para- 
typhoid fever This to the laity soimded like “parrot typhoid 
fever,” and they naturally ascribed the disease to the parrots 
There is a disease convej’^ed by parrots, viz , psittacosis, it is 
due to the Bacillus psittacosis, but usually takes the form of 
pneumonia and not of gastro-ententis 

I vould recommend to xou to read Jordan’s Bactenolog}^ 
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and his excellent article in the Porto Rico Review already quotec 
for a very clear account of the subject of food poisoning 

To return once more to our fncnd WTlham Frazier, we fine 
m his history that at the age of se'en he had a “touch of typhoic 
fever ” “Touch” may mean anythmg, but one might not un 
reasonably think of the possibiUty that he had paratvphoic 
fever then and is a earner now The possibihtj is very remote, 
however, and we shall see m a few days whether, as I expect, the 
paratyphoid baallus will not have disappeared from the stools, 
for I am inchned to the opmion that his gastro-enterocohtis was 
an acute condition brought on by paratyphoid orgamsms m- 
gested with the watercress or dnnkmg water, and that the) wall 
promptly disappear from his excreta ' 

* Stools were positn.'c for Baallus paratj’phosus A on 9/27 9/28 9/29 
lO/I and 10/3 

The> u'cre on 10/8 10/11 and 10/16 

The urine n-as at all times free from parat\*phoid baallus 
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Froit the Departkekt of Inteekai Medicdte of the Graduate 
School of Medicine of the Uni\’ersit\ of Pennsylvania, 
AND THE Medical Serihce of the Presbyterian Hospital of 
Philadelphia 


SPORADIC TYPHUS FEVER (BRILL’S DISEASE) 

The term “typhus fever” mvanablv calls to mind that 
severe, acute infectious disease vihich from earhest times has 
proved one of the great epideimc diseases of the world It dc 
velops m overcrowded aties, m prisons camps and even in 
hospitals, m short, wherever large numbers of people are crow ded 
together under unsamtary conditions Todav, thanks to im 
proved samtation and better hvmg conditions, typhus fever, in 
Its severe epidemic form, is practicaUj elumnated from this 
country and from Western Europe Endemic centers of tj’pical 
tviphus stdl CYist in Central Europe, Russia, Serbia, Northern 
Afnca, and in certain sections of China and in Mexico Dunng 
the World War, devastating epidemics occurred m Serbia, and 
the disease was wide-spread m Poland and Russia following 
the war 

In 1910 Ricketts isolated an organism, Rickettsia prowazcki, 
m lice infected with Mavican DTihus His observations were 
subsequent!) confirmed bv several observers More recentlv 
Wolbach, Todd, and Palfrey,' of the Red Cross Commission 
for the stud) of tvqihus fever in Poland proved conclusively 
that Rickettsia prowazeki is the cause of t)'phus fever and that 
the disease is transmitted bv the bod) louse These etiologic 
facts crplam wh) the disease, m its epidemic form, has alwa)-s 
been prevalent where filth and overcrowding co-exist. 

Smcc, as the result of improved living conditions, the severe 
tvpc of typhus fever is no longer a problem m our Amencan 
cities, we are prone to overlook the /act that m addition to 
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the classic de\astating t)^hus, this disease also occurs 
rmld sporadic form nhich is by no means infrequent i: 
cities of our Eastern Seaboard The very existence oJ 
mild form of tjqihus fever is often forgotten and undout 
the ma 3 onty of these cases go unrecognized For that r 
it seems north while to call 3 mur attention to this type c 
infection 

Nathan E Bnll, of New York, became impressed wit 
fact tliat among the large number of typhoid fever pa- 
il hich Here under his care, there were certam cases v 
although thei’- cluucaUj'- resembled typhoid fever m man 
spects, were not identical with that condition and die 
gii e a positii e Widal reaction He first pubhshed his obs 
tions m 1898 - Some 3 ’^ears later, m 1910, Bnll^ pubhshf 
admirable dimcal study based upon 221 cases of “an 
infectious disease of unkno-wn ongm,’' which m some 
resembled both typhoid and typhus^ fever Although h^ 
mitted the greater smnlant 3 ’' of his cases to typhus feve: 
nevertheless, stated “I beheve this disease not to be t 3 
fever ” Like man 3 '- others, Bnll’s conception of typhus 
was Imiited to the severe, fatal, highly contagious form 0 
disease 

After Bnll s obsen’-ations many sumlar cases were, rea 
m -the literature, nhich were soon referred to as “Brill’s disc 
Thirteen sucli cases were reported by’- hloms J Le-nus a 
Pennsydvama Hospital m 1911 The true identity of ] 
disease, ho-v\e\er, was not estabhshed until 1912, when And 
and Golderger-' showed that monkeys were susceptible t 
faction from blood taken from cases of Bnll’s disease, 
further that monkey-s recovered from Bnll’s disease coul( 
be infected mth Mexican typhus fever, and that the con 
was equally^ true These immunologic studies showed defii 
that Brill’s “infectious disease of unkno-wn ongm,” was idei 
with IMcxican typhus fever These obser\’-ations have 
amply confirmed, and there is no doubt that a mild spo 
form of typhus fever is constantly' present m the large at) 
this and other count nes It is difficult to state the mac 
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of this typhus fever m our larger commumties, since most of 
the cases are either unrecognized or erroneously diagnosed as 
typhoid fever 

In 1912 Roger I Lee,‘ studying the cases m the Massachu- 
setts General Hospital from 1902 to 1912, found a ratio of 
about 1 case of typhus fever to 47 of typhoid Blumer'' has 
personally observed 6 cases of typhus fever m and about New 
Haven m the past twenty years 

Wthm the last few weeks we have had under observation 
m the medical wards of the Presbytenan Hospital, a case which 
clinically bears such a striking resemblance to the cases of mild 
typhus, so admirably descnbed by Brill, that such a diagnosis 
seems justifiable 

The patient is a machinist, bom m Scotland, age twenty- 
six years, and smgle He was admitted on September 13, 1929 
complaining of fever, violent headache, and severe pains m 
the neck and back 

Until three days before admission he stated that he was 
absolutely well Upon September 10th while at work, he was 
seized with a sudden severe chill, which lasted ten minutes 
After this he was so prostrated that he had to give up work 
immediately and go to bed, where several other chills occurred 
Following the first severe dull he developed a violent frontal 
and ocapital headache, assoaated with backache, insonmia, and 
high fever Two days later he vomited He was seen by his 
family physiaan and promptly referred to the hospital 

He stated that he had never been subject to headaches 
and never had a severe headache before There had been 
no disturbance of vnsion There were no symptoms referable 
to the respiratory tract Except for the vomiting, there were 
no gastro-mtestinal synuptoms Smcc the onset of the disease 
he had been constipated There were no symptoms referable 
to the gemto-unnary tract 

His previous medical history was of no sigmCcance He 
never had had tvphoid fever, or any severe acute infection, his 
tonsils had been removed dunng childhood and he had never 
suffered from anv venereal disease 
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There was nothing of importance m the family histor}’- 
He had worked steadily at his trade for years, his personal 
habits were good, he used alcohol rarely, his hvmg conditions 
were satisfactory and reasonably clean He demed any recent 
lousmess There was a history of possible recent exposure to 
tj^hoid fever which caused some diagnostic imcertamty 

His ph5''sical examination on admission was as follows 
The patient was a well-developed and weU-nounshed young 
male adult His body was dean and showed no evidence of 
hce He was profoundly prostrated, apathetic, and looked lU 
His face was markedly flushed He complained constantly of 
severe pain m his head and m his neck The most stnkmg 
feature of his examination was a generalized maculopapular 
eruption, most marked on the chest, abdomen, and back, but 
also mvolving to some extent his extremities There was, 
however, no eruption on the face The macules were irregular 
m shape and size Some of them were confluent They were 
dusky red m color and some had become slightly petechial 
They did not disappear on pressure and did not come out m 
crops The patient stated that this eruption began on the 
day following the chill His pupils were dilated, equal, and 
reacted normally to hght and to accommodation There was 
no ngidity of the neck The tongue was dry and coated His 
tonsils had been removed HiS breath was foul His pharjmx 
was markedly mjected His lungs were normal except for a 
few hypostatic r^les at the bases His heart was normal The 
abdomen was flat, the spleen and hver were not palpable AU 
his deep tendon reflexes were present, there was no tremor 
of the hands 

On admission his temperature was 104° F , pulse 96, and 
respuations 24 He ran a shghtly irregularly continued fever 
for the next ten days when his temperature began to drop by 
rapid lysis, commg down to normal and remammg down thirteen 
da^^s after his admission The entue febrile penod from his 
imtial occupied sixteen days Dunng the course of the 
fever his pulse ran between 80 and 90 

For the first three days after admission the eruption became 
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more marked, duskier red m hue, and more hemorrhagic m 
character Durmg this time the headache was persistent, grew 
more severe, and the patient’s toxemia became more profound 
At times there was marked delirium Six days after admission 
the eruption began to subside, the headache became less, and 
the toxemia was less marked The eruption and the headache 
had both practically disappeared by the tunc lysis set m “Is 
the fever began to drop, all evidences of toxemia cleared up 
and the pabent rapidly unproved With the disappearance of 
the fever convalescence set m and progressed rapidlj His 
convalescence was unusually satisfactory considenng the seventy 
of the infeebon Three weeks after admission to the hospital, 
the pabent could sit up and was discharged cured ten da>s 
later 

Upon admission the leukocjdes were 12,300, two dajs later 
they had risen to 23,500 The highest leukocyte count of 
24,800 was reached five days after admission The poljTnor- 
phonuclcar neutrophils varied between 80 to 89 per cent The 
leukocytosis conbnued durmg the enbre febrile penod Twenty- 
four hours after the temperature had reached normal, the 
Icukocy tes were 13,000 Fiv e days later they were normal — 7S00 

Althou^ high colored and scanty, his urme was normal 
throughout the course of the disease A IVidal reacbon for 
U^ihoid, as well as for paratyphoid A and B, was done four 
bmes, alwajs with absolutely ncgabve results A blood culture 
taken shortlj after admission, was enbrely negativ e The unne 
was cultured for tvyihoid baalh, and on six separate occasions 
nas found The stools were also cultured four times for typhoid 
fever bacilli, without anv posibve findings 

The pabent was admitted with the diagnosis of typhoid 
fever The complete absence of all bictenologic evidence of 
this mfeebon, taken m conjunebon with the persistent Icuko 
cjtosis, the clmical course of the disease, and the lack of all 
the characteristic signs of t>'phoid fever, forced us to abandon 
this diagnosis and to look upon the case as one of mild spondtc 
tiTihus fever or Bnll's disease 

It IS unfortunate that the so called M’cil Felix reaction was 
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not earned out during the active period of the disease These 
observers® have shown that the blood of patients suffering with 
typhus fever agglutmates Bacdlus proteus X 19 in the great 
majonty of cases The exact relationship of this reaction to 
typhus fever is not clear Although the Bacillus proteus can 
in no way be regarded as the causative agent in typhus fever, 
this reaction is of deaded diagnostic value Had this reaction 
been earned out, our diagnosis could have been confirmed 
beyond reasonable doubt As it was, it rested upon the com- 
plete absence of aU evidences of typhoid fever and the chmeal 
picture which corresponded closely to the accepted description 
of Brill’s disease 

The essential features of this rmld form of typhus fever are 
as foUows The mcubation penod is short, lastmg rarely more 
than five days The onset is sudden, the disease is usually 
ushered m by a severe dull, sometimes also with vonutmg 
Immediatdy after the dull the temperature nses rapidl)' to 
103° to 104° F It reaches its height m two or three days, and 
contmues with shght diumal vanations for twelve to sixteen 
days, endmg abruptly by crisis or rapid lysis, the latter rarely 
occupies more than three days Headache is one of the out- 
standmg symptoms It develops at the time of the dull, is 
unusually severe and persistent and often lasts untd the crisis 
Backache is also an early and troublesome s)unptom hlarked 
prostration and profound toxemia de\elop dunng the first day 
of the disease, become more marked dunng the first week, and 
frequently last until the fever begms to abate The eyes are 
suffused and there is marked flushing of the face Withm forty- 
eight hours from the onset, the patient sometimes becomes 
dehnous, but for the most part, is dull and apathetic As a rule 
the pulse is slow m proportion to the height of the fever and 
dicrotism is not rare The skm is hot and dry, and an eruption 
IS a constant feature of the disease The eruption may come 
out from the second to the sixth day It first makes its appear- 
ance over the abdomen and back, and rapidly spreads to the 
arms and thighs, at times to the forearms, hands, legs, and feet 
The rash comes out practically aU at once and does not appear 
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m crops It consists of a dusky red, skghtly elevated macular 
eruption As the disease progresses there is a deaded tendencj 
for the eruption to become petechial It does not disappear on 
pressure It persists practically throughout the course of the 
disease, disappearing rapidly about the tune the fever drops 
There are few abdominal symptoms, pam and diarrhea are 
rare, constipation is the rule With the defervescence of the 
fever, the symptoms rapidly disappear and convalescence is 
quicklj estabhshed Convalescence is usuallj uneventful and 
recurrences rarely occur-. A pol)Tnorphonuclear leukocj tosis is 
mvanably present, the IxniLocyte count rangmg from 11,000 
to 24,000 In the majority of cases the spleen is palpable 
Comphcations are rare, bronchopneumonia bemg the most fre 
quent The prognosis of sporadic typhus is uniformly good, 
pracbcally none of the patients die 

The disease is most common between the twentieth and 
fortieth 3 ears of hfe Males are more often attacked than 
females The reported cases mdicate that the disease is more 
prevalent among the Jewish population, but its occurrence is 
not limited to any nationahty 

A review of the symptoms of the case under discussion 
shows that the essential features of Brill’s disease were present 
The onset was sudden and was accomparaed bv a chill, the 
fever rose rapidly, continued with some diurnal vanations for 
about thirteen da>s, terminating b> rapid lysis Headache, 
backache, marked prostration, and a tvpical eruption were 
the outstandmg features, and the blood constantlv showed a 
Icukocv tosis 

The disease with which the sporadic tjphus fever is most 
apt to be confused, and from which it must be differcnbated 
most often, is tj-phoid fever In order to emphasize this dif 
fcrcntial diagnosis, it is helpful to compare thoe two infections 

TyUnd fmr Typhus fe-cr 

Incultttion period 4 to 5 dija 

I rolotiiaal rrodronuto Short 

5'’'^'^"’’' Ontet Abrupt 

Chill Lfuailj prwnt 
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Typhoid fever 

Irregularly continuous from Fever 
3 to 6 weeks with dmmal 
t'anations, ending b\ a pro 
longed lysis 


Frontal, for the first w eek Headache 


Common 

Late 

Not characteristic 


Epistaxis 
Prostration and 
toxemia 
Fascies 


Typical roseolje disappear on Eruption 
pressure, come out in crops, 
develop during the second 
week of the disease 


Common 

Frequent 

Persistent leukopenia 
Blood culture positn e early in 
the disease Wdal positn e 
Stools and urine contain t> - 
phoid bacilli 


Diarrhea 
Intestinal hemor- 
rhages 
Blood 

Bactenologic 

findings 


Common 

Prolonged 

Grat'e 


Relapses 

Convalescence 

Prognosis 


Typhus fever 
Continued fever for ■ 
weeks, slight diui 
v’ariation, usually e 
mg by crisis, or ly 
w'hich occupies 
more than three dt 
Sev-ere, prolong 
throughout the disc 
Rare 

Earljr and marked 

Characteristic suffusi 
injection of the c 
junctivae 

Generalized, maculopi 
ular eruption D 
not disappear on pre 
ure, comes out sim 
taneously within 
couple of days of on: 
and becomes petech 
Rare 
Never 

Definite leukocytosis 
All the bactenologic sig 
of typhoid absent, b 
a VVeil-Felix reactn 
positive during the 1 
bnle period of the di 
ease 
Rare 
Rapid 

‘Uniformly good 


If these distinctions are borne in mind there should be httl 
difficulty m differentiating these two diseases that have hereto 
fore been so frequently confused 

In addition to typhoid fever there are several other condition 
from which Brill's disease, from tune to tune, may have to b 
differentiated In cases of typhus fever that show marke 
nervous manifestations, such as a transient Kermg’s sign, activ 
dehnum and excessive headache, the possibihty of merungit 
may have to be considered The different course of this latte 
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disease, together -with the increasing signs of meningeal irritation, 
and the characteristic findings m the cerebrospinal fluid upon 
lumbar puncture, enable one to readily differentiate the two 
diseases 

The diagnosis of Brill’s disease from influenza may, under 
certain circumstances, present difficulties The onset of in- 
fluenza IS frequently ushered m bj a chill, the temperature 
rises rapidly, seyere headache and marked prostration are 
not uncommon symptoms On the other hand, in influenza 
marked mvoKement of the upper respiratory tract is common 
diarrhea is frequent, the pulse is, as a rule, rapid, the charac- 
teristic eruption of typhus fever is absent, leukopema is the 
rule, and comphcations are common 

Before concludmg it should be noted that the mild sporadic 
form of tjqihus fever is httle, if at all, transmissible It is rare 
for more than a single case to occur m any one fa mil y Although 
it IS certain that the epideimc form of the disease is louse- 
home, It IS rare to find anj cyndence of louse transimssion m the 
tiTio of the disease here under discussion 

The clmical picture of mild sporadic tjqihus fever seems to 
be so defimtc that if the possibihty of its existence is not o\ er- 
looked, Its recogration should not be difficult The clinical and 
bactenologic studies of numerous obsen ers, earned on oy er the 
past twentj years, shou condusiycly that a mild form of tjqihus 
fever is constantly present in most of the large aties of this 
country It behooves us, therefore, to bear this m rmnd, and 
be more alert m the recogmtion of this disease 
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PROPHYLAXIS IN CHILDHOOD' 

In looking o\er the pediatnc hterature of the 18th and 
19th centunes, it is interesting to see the value which the rela 
Uvel} uninformed physiaans of those days attached to measures 
for prevention of disease Today the ph>’sician who is not fuUj 
ahve to these possibihties is jn danger of sacrificing his high 
status m the estimation of his commumty 

The present accepted and proved methods of prevention 
mav be ven bneflj considered from the pediatnc standpomt 
Prenatal care and the avoidance of mjurj at burth belong 
to the province of the obstetnoan Lues m the child would 
be largch prev entable were it possible alwaj's to mstitute early 
and rigorous treatment of the mother The importance of the 
mother’s diet for the child’s mtra uterme development, particu- 
larly in the antirachitic factors, is no longer debatable Careful 
anal) sis of the effect upon the child of the vmnous stresses and 
strains of partuntion is pointmg the way to the avoidance of 
some of the senous birth injunes 

It 13 unnecessary to consider the importance of cleanliness 
and asepsis in the avoidance of miscellaneous contagions, such 
as thrush, conjunctivitis, wound sepsis, etc Specific prevention 
IS now beginning to bulk very largely m the practitioner’s 
daily work 

The value of toxin antitoxin m the prevention of diphthena 
IS one of the most securely established facts m preventive 
mcdiane and its use should be strongly urged for every child 
' Rfacl l,^fore ihc College of Ph>-*Ician9 Phibdelphia Pa. Vlaj 1 1929 
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From SIX to twelve months is the best age and m the late spn 
or early fall the best time for its administration If the histc 
shows any evidence of asthma or stubborn eczema it is sa 
to test for sensitivity before givmg the first mjection Four 
six months after the toxm-antitoxm mjections ha\ e been giv( 
a Schick test should be done to deterrmne whether immun: 
has been acquired If not, a second course of mjections will 
almost umformly successful The Schick matenal must 
freshly mixed and tested for potencj’' The only disadvanta 
of toxm-antitoxin mjections is that they may sensitize t 
patients to horse serum 

The status of prevention m scarlet fever is marred by t 
fact that the mjections often cause senous reactions and tl 
we are not yet certain that the protection wfil last more th 
two or three j’-ears 

The use of convalescent serum m the prophylaxis of measi 
IS now on a well-estabhshed basis If blood from a recent 
convalescent patient is used, a dose of serum from 2 to 5 c 
accordmg to the age of the reapient, wiU prevent measles 
95 per cent of cases, if given from three to five days after e 
posure Larger doses, 5 to 10 c c , may be used for those e 
posed longer than five days If measles is not entirely preA enti 
It wiU probably be more or less mitigated m 50 per cent Whi 
the donor is a healthy chdd, a Wassermann test is hard 
essential 

The difficulty of securmg donors and of preparmg the sera 
suggested the use of whole blood from parents Thirt} c 
of whole blood removed from a parent who has had measi 
and mjected at once intramuscularly, has somewhat the san 
effect as com^alescent serum, although it is not a comple 
preventive unless used early Theoretically, it is safer to ha*' 
a prelimmar}’’ Wassermann test done on the parent A nu 
attack of measles has the advantage of conferrmg actne u 
mumty, whereas complete passiA^e immunity mduced by serum 
short hA'^ed 

In the same way immime serum maj'- be used m the ca 
of mumps and of A^ancella 
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A’'acane prophylactic therapy for pertussis is prohahh of 
some ^alue if given early, but its results are b\ no means uni- 
form or trustworthy 

The administration of low virulence tubercle baolh bv 
mouth to newborn infants, as ad\ocated bv Calmette and 
Guenn in France, is not vet generally accepted as a safe pro 
cedure The theory? is to effect a localized mild tuberculous 
implantation nhich will not progress to clinical disease, but 
which will stimulate resistance to -virulent infection from hu 
man sources It was mtended onlv for such infants as could 
not be removed from a definite tuberculous miheu Separa- 
bon of the newborn child from all contact -with open cases 
of tuberculosis still remains the most dependable means of 
preventmg tuberculosis in early hfc 

Of the prevention of tj^ihoid fever or smallpox it is hardly 
ncccssan to speak The hmitation of effectiveness of the typhoid 
prophv lactic seems to hav e been reduced to three years at best 
There is reason to beheve that a smgle mjection yearlj after 
three j ears will perpetuate proteebon 

Recentlv there have appeared in htcrature, chieflj from 
abroad, a few instances of cnccphahtis which have followed 
smallpox vaccmation Obvnously this ma> prove to be a real 
calamitv unless the cause is discovered and removed Appar- 
entlj infants are much less susceptible than older children and 
adults and there is at present not the slightest reason to vnth 
hold vacanahon of infants m this country 

It IS becoming customary to give tetanus anbtoxm for 
even wound regardless of the arcumstonces Were the m 
jcctions entirely mnocuous, there would be less objeebon, but 
apparentlv reacbons are more severe with this serum than with 
anv of the others It should never be used without previous 
tests for >ensitivity It would also seem desirable to limit 
Its U'=e to punctured or deep wounds, or those which caimot be 
promptK and thoroughly cleansed 

The prevenbon of hydrophobia requires quick acbon If 
the arcumstances show any suspicion of the bitmg animal’s 
having been rabid, the prompt examination of its bram for 
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Negn bodies is essential When this is not feasible the pre- 
ventive inoculations should be given at once j 

Marasmus used to be a common diagnosis and cause of 
death At autopsy most of these mfants showed no lesions 
suffiaent to account for death In some of these mstances a 
suppurative otitis and mastoiditis through the accompanjong 
toxerma may have been the cause In most, however, the 
fault lay m the feedmg Today, given reasonably mtelhgent 
co-operation on the part of the mother, and an adequate eco- 
nomic status, the vast majonty of infants should escape maras- 
mus Next to the improvement m the milk supply, the most 
important factors m this savmg of life have been the deter- 
mmation of the child’s caloric needs on the basis of his ex- 
pected — not actual — ^weight, rational methods of preparmg milk 
for feedmg, recogmtion of the importance of vitaxmns and of 
the dangers of too heavy clothmg and of poor ventilation 

The use of atrous fnut jmces or tomato jmce in suffiaent 
quantity prevents scurvy The jmce of oranges which have 
been kept m cold storage long after bemg picked is not as ef- 
ficaaous as that of the fresh crop and should be given m larger 
doses 

Rickets may be largely, but not absolutely prevented in 
aU patients by the use of potent cod-hver oil, begun at the end 
of the third or fourth week of hfe Sunbaths in summer and 
ultraviolet hght treatments once a week m winter, m conjunc- 
tion with cod-hver od, vnU almost entirely prevent nckets, 
pro^aded the general diet and hygiene are suitable A few pa- 
tients, particularly among negroes and Italians, may prove to 
he partially resistant The use of activated ergosterol prom- 
ises to be even more effective than cod-hver oil m the prevention 
of rickets It IS important to remember, however, that ergosterol 
does not contam vitamin A, as does cod-hver oil 

Spasmophiha and tetany — the chief causes of convulsions in 
infancy — can be prevented by early and adequate use of anti- 
rachitic measures 

TonsiUitis and qumsy can be prevented by complete tonsil- 
lectomy but sore throat, mvohnng other lymphatic elements, 
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may still occur, although it is not as se^ ere, as a rule, as true 
tonsUhtis 

Apparently some cases of spasmodic stenosis of the pjlorus 
are accompamed by, if not caused by, hypertrophj of the thi - 
mus The syndrome of functional stenosis can, m such cases, 
be prevented b> irradiation of the thymus 

Cehac disease can probably be prevented if more attention 
IS paid to the diet of children m their second > ear Since these 
children suffer primarily from starch mdigeshon, the habit of 
feedmg large amounts of starch for supper as rvell as breakfast, 
and the free use of iinstramed vegetables, is to be avoided m 
infants who evidence any tendency to mtesbnal mdigestion 
Certam mdiinduals seem to be prone to develop the rheu- 
matic syndrome The child who has a tendency to deielop 
tonsilhtis, mjalgia, and growmg pams, who Ores easily and 
who ma> be somewhat anemic, requires careful supervision, 
espeaally in the late wmter and sprmg All mfected foa 
should be cleared up, the child should ai oid chilhng and physical 
exhaustion and should have occasional courses of sahqlates 
altematmg with iron and cod-li\cr oil Constipation should 
be avoided and the diet and daily regimen supemsed In spite 
of this, rheumatism and heart disease will occur in some, but 
the madence can be lessened by such measures hfaude Abbott 
insists that patients with congcmtnl heart disease require aU 
these prophylactic measures, smee an endocarditis engrafted on 
a congcmtal lesion is not unusual 

Chorea is less amenable to prev entiv e tonsillectomy than is 
rheumatism 

The nscendmg route of mfection in pvehtis is definitely to 
be accepted The avoidance of mtrodunng infection into the 
lagina of infants, especially those mth diarrhea, by careless 
ness m bathmg probably has a practical importance In 
fection from toilet seats also is to be av oided 

Nutritional anemia is the commonest form in infancv Per- 
sistence too long on a stnctly milk diet and the lack of iron 
contaimng foods are the usual remediable causes 

Tuberculous adcniDs is due in large part to the use of raw 



8i6 


JOHN C GITTINGS 


milk from heavily infected tuberculous cows Smce the adoption 
of pasteurization of market milk m aties and the introduction 
of certified milk, tuberculous ademtis is becoming a clmical 
ranty 

Simple goiter m early adolescence usually can be prevented 
by the exhibition of lodin Two grams of sodium lodid three 
tunes a day for a week, twice a year, seems to replenish the 
content of lodm m the thyroid gland 

The mfant who shows a tendency to exudative diathesis, by 
patches of moist dermatitis back of the ears and on the cheeks, 
often has a low tolerance for cow’s nulk fat Reduction of the 
amount of this fat in the diet and an mcrease of cod-hver oil 
to supply the defiaency of vitamm A will, at tunes, prevent 
a senous outbreak of eczema 

Fmally, several evemngs could be spent on the most im- 
portant questions related to child traming 

No one who has seen the results of a rational regimen, con- 
trasted with those obtamed by the over-sohcitous or the be- 
havioristic methods, can doubt that much of the mdividual’s 
happmess and health, both m childhood and adult hfe, depends 
upon the parent’s sense and knowledge, or lack of them 

To see the spoiled, fretful, undemounshed duld trans- 
formed mto the antithesis of these, within a few weeks, by 
separation from the family and mtroduction into a smtable 
regimen is a demonstration that can scarcely be nusinteipreted 
It IS probably true that students and physiaans, as a class, 
are not as mterested m prevention as they are m cine The 
chief reason for this, it seems to me, is that the effects of pre- 
ventive practices are not ob^nous The cure of diphthena bj' 
antitoxm is a stnkmg, tangible and satisfactory result On the 
other hand, the child who is given toxm-antitoxin may never 
have developed diphtheria and even a satisfactory Schick test 
gives negative results Only those physiaans who study statis- 
tics can get a true idea of what prevention really means and 
he who is alert to the possibilities of prevention not only has 
the satisfaction of a clear consaence but also wins the real con- 
fidence and affection of the families that he treats 
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THE ETIOLOGY AND PATHOLOGY OF ARTHRITIS 

Nothtno of a constructive nature is accomplished by the 
admission of ignorance, but truth impels one to admit his utter 
lack of knowledge of the cause of many cases of arthritis There 
are some who regard all forms of jomt inflammation as mfec- 
tious, resulting m mild or severe, acute, subacute or chrome 
varieties The similanty m end results between some of the 
known infectious forms and those not frankly infectious, would 
seem perhaps to justify this vnew To me, this speculative 
method IS less attractive than a non committal attitude, unless 
evidence is incontrovertible Once committed in an> degree to 
positivism, it IS practical!) impossible to remain open-rmnded 
I prefer, therefore, to look upon arthritis m an ebologic sense, 
as being 1, Infectious, 2, metabolic, 3, unknown 

Exception mav be taken by some to the inclusion of acute 
rheumatic fever among the infectious group, because of the 
question as to the exact cause In recent vears, evidence has 
been accumulating, both chmeal and experimental, which is, to 
m\ mind, quite defimte The Streptococcus hemol}'ticu3 or 
Mndans can be recovered in a larger proportion of cases of 
rheumatic fever, than can the t)q)hoid baallus be cultured 
from cases of t)’phoid fever, jet no one questions the lAle plajed 
bv the tj-phoid organism Climcall) , no two cases of tvqihoid 
fever are quite alike, and rheumatic fever also presents clmical 
dillcrcnces, cspeaallv when one includes the age factor In 
children, joint phenomena arc apt to be evanescent or altogether 
overlooked, vvhUc the endocarditis I regard, with Sir -Irthur 
Ncwsholme, as a constant In voung adults the joint phenomena 
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axe more marked and often intense, the endocarditis and other 
serous membrane mvolvement bemg less obtrusive and less 
destructive, except m recurrent cases, m "which the ongmal in- 
fection began m childhood I prefer, therefore, to mdude 
rheumatic fever among the infectious types Unlike some of 
the infectious vanety, rheumatic fever does not cause destruc- 
tive changes nor eventuate m defomuty It is essentially a pen- 
arthntis "with more or less S}mo"vial effusion Dr Small’s "work 
m this connection is of much importance Not only has he suc- 
ceeded m isolatmg a subvanety of the streptococcus group, the 
Streptococcus cardio-arthntidis, by cultural and serologic meth- 
ods he has also found that many of the chrome, more or less 
defonnmg, tj^ies are apparently due to the same organism If 
this IS confirmed, it must cause us to change our opmion very 
matenaUy In the defonnmg group, endocarditis occurs so 
rarely as to justif}" the view, that when present, it is mcidental, 
and not related, as cause to effect In the frankly acute rheu- 
matic fever cases, endocarditis may be regarded as virtually 
the dominant lesion, certainly the most destructive, while the 
jomt lesion though often exquisitely painful, is totally recovered 
from 

Some of the infectious tjqies are defo rmin g, as gonorrheal, 
or destructive, as the tuberculous, and the sj'phditic also may 
be, as may septic and pneumococac vaneties In general, the 
infectious forms are so defimte and so readily understood as to 
causation and resultmg jomt pathologj’", that no further com- 
ment is necessarj*, "with one exception 

"V^Tien m the course of, or more frequently some tune after, 
an attack of typhoid fe\er, a jomt becomes mvolved, it is most 
apt to be an expression of more or less "widespread mvolvement 
of the marrow In one case of this type multiple smuses devel- 
oped about the left knee-jomt a few months after recovery 
from the ongmal attack of typhoid fever Regardmg it as 
tuberculous, one surgeon refused to operate, ad"vismg rest and 
hygienic measures Ha'vmg recovered the tjqihoid organism from 
the smuses, I ehated the help of the late Dr G G Da\ns, then 
Professor ol Orthopedic Surgeiy- at the Umversity of Penn- 
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sylvania The first operation was a failure It was not radical 
enough At a later date he chiseled into the shaft of the femur 
following a sinus for a distance of two-thirds the length of the 
femur above the knee-jomt At the upper end we found three 
tiny sequestra, removed them, cleaned out the lower two thirds 
of the marrow cavity, and complete recovery followed with 
return of function of the knee-jomt This was some years 
ago The patient has smce been quite well but for a severe 
tjqie of hay fe\er each year 

The metabohc forms are hmited to those occurrmg m the 
course of scurvy and those resulting from gout and those follow- 
ing mjections of sera Perhaps some of the purpunc types 
might he mcluded, and those foUowmg the mgesbon of such 
drugs as lodids, qumin, lead or the sahcylates, or after snake 
bite, or followmg the use of bactenns or after transfusion No 
question wdl arise as to the justification for mcluding scurvy 
and gout as metabohc disorders As to the other conditions 
named, mcluding SchtSnlem’s and Henoch’s purpura, we arc 
still m doubt as to the actual mechanism When jomt mvolve- 
mcnt occurs m any of the purpuras, the jomt lesion consists 
of a more or less marked hemorrhagic extravasation m con- 
nection with the periosteum and pcnchondnum, and some 
degree of hone marrow mvolvement, espeaally hemorrhage 
Some degree of sjTiarthrosis may follow penarticular fibrous 
change or even fibrosis withm the jomt 

Scutvy IS occasionally met with m artifiaally fed infants, m 
the form of AIocU Barlow or Barlow Chcadlc disease, as it is 
\anously called Here there is depression of bone marrow 
function, marrow hemorrhage, and extravasation of blood be 
neath the penostcum of the bones, both shaft and cpiphj'ses 
The same features occur in scun’j m adults, only m more 
marked form Fortunately rare today, sciere lesions could 
not persist for nn> length of time Gout is apparentlj the 
result of morbid, protem catabolism The joint changes are 
characterized bj deposits of monosodium urate, needle-shaped 
crjslals, m the joint cartilages and other cartilages, m liga- 
ments, tendons, and smonal membranes adjacent to joints 
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Tophi are masses of such crystal formation Marked deformity 
and disturbance of jomt function may result In saturnine 
gout also, jomt changes may be present, but as m some cases 
of true gout, the chief mcidence may be upon the kidneys and 
blood-vessels 

The third and last group, the group m which the cause is 
unknown, furnishes the greatest interest for us Comprising as 
It does the majority of cases presenting jomt lesions of a de- 
forming character, both because of its frequency and its de- 
structive effects, it challenges our attention Arthntis deformans, 
or rheumatoid arthritis, is a disease as old as our knowledge 
of the human kmd, though not confined to the human species 
alone It is met with at aU ages, about twice as frequent m 
the female as among males, and m them more especially about 
the penod of menopause The colored race is relatively seldom 
attacked 

Deforming arthritis may rarely begm m an acute fashion 
As a rule it is insidious m onset, gradual and chronic m course, 
and more or less deformmg The term “rheumatoid arthntis” 
IS often apphed to the less destructive cases, where the morbid 
anatormc change is chiefly in the sjmovial membranes and 
penarticular tissues 

Osteo-arthntis, on the other hand, imphes atrophy of the 
cartilage vath productive bony changes in and about the articu- 
lating surfaces, or even bony overgrowth along the shaft of a 
long bone Indeed, various classifications have been made, 
based on some clinical or morbid anatomic state From the 
gross and microscopic pathologic standpoint, the view taken 
b}" Nicholls and Richardson makes for simplification They 
divide all cases mto two groups first, prohferative, second, de- 
generative ^ATiether these are the result of some infection 
or not is unknown Certam it is that the gonococcus may cause 
morbid changes quite like those of the rheumatoid type of 
Garrod The fact that no blood-stream infection has been 
found, and no grow th results from joint cultures or from sjm- 
o\aal fluid cultures, has cast doubt on their ongm from micro- 
orgamsmal infection 
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Roscnau, however, has had a large measure of success m 
culturuig tissue m proximity to a jomt, and lymph glands 
draimng jomts, after finely dividmg the structures b> means 
of sterile sand, and employmg partial oxygen pressures much 
below the normal m culture tubes by means of stab cultures 
Focal infection as the prune event is not a recent concept 
It has been mentioned by vanous observers over a period of 
man}' years Goldthwaite and his coworkers, seem to hav e been 
divided as to the relative influence of infection and faulty 
posture, but they stated their behef qmte clearl} that focal 
infection is a matter of much importance Rosenau, then of 
Chicago, now with the Mayo’s, and Billmgs of Chicago are 
largely responsible for the almost rabid manner in which focal 
infection has been seized upon as an etiologic factor Certam 
It IS that a root abscess may suflice to mvite severe and wide 
spread jomt involvement This does not give license, however, 
for the wholesale extraction of teeth, which has become so 
common Devitalization should be sought for just as faith 
fully as root mfection, and pyorrhea and gingivitis should 
be strenuously combated 

It is not necessar} to detail the sites of possible pnmarv 
mfection The removal of such a focus or even foa rarely 
leads to much, if any improvement Perhaps the tune factor 
pla}8 a part, but at least, the failure to improve casts some 
doubt on the mfectious nature of the joint lesion Few would 
go so far ns Sm Arbuthnot Lone in his condemnation of the 
colon Yet the parbapation of the colon b} way of putrefaction 
or some other bacterial change of its content, cannot be hghtl} 
set aside Admittmg it, however, does not hghten our task 
Closely allied to this is the question of diet, quantitative and 
quahtativc Overeating often seems to be a factor in mid or 
late adult life It is a stnkmg fact in adults at least that the 
initial appearance of a pol} arthritis has often been preceded 
b} some deep emotional strain or finanoal worr} It seems to 
occur with suflicicnt frequenev to make it more than coma 
dental, but again even acceptance of the vnew docs not lessen 
the seriousness of the situation, nor offer a definite solution 
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Based on analogy, I think the evidence favors the view 
that deforming arthritis is infectious, but we lack proof of a 
convincing nature, hence the advisabihty of placmg it, at least 
etiologically, among the unknown In a large number of cases 
there are m fact, equally strong reasons for regardmg this 
condition as due to some fault m metabohsm Prolonged sugar 
ehnunation has been found m this disease, even proportional 
to the seventy of the case 

Proliferative arthntis deformans, perhaps better termed the 
atrophic type, may develop m the young or old Its onset 
may be acute, even resembhng for a time articular rheumatism 
The many jomts mvolved at one time, especially the smaller 
jomts, the lameness and stiffness, and absence of endocardial 
or other serous membrane mvolvement, sooner or later make 
the differentiation Granulation tissue early covers the jomt 
cartilage and the syno^ua gradually thicken Adhesion of op- 
posmg granulation layers leads to partial or complete obhtera- 
tion of the jomt Fibrous or even bony ankylosis may result 
Rarely the marrow cavities of adjacent bones may become 
contmuous The bone is often rather soft, rarefaction occurs, 
but exostoses do not develop Bone and cartilage may become 
stratified, eventuatmg m dense, fibrous ankylosis The jomts 
enlarge, but do not present irregularities or nodulations When 
the disease mvolves the spme, the vanous articulatmg surfaces 
of the spme and the costovertebral articulations are attacked, 
resultmg m more or less ngidity of the spme In the Mane- 
StnimpeU type, the hips and shoulder jomts are also mvolved 
The von Bechterew type mvolves part or even the entire spme 
This latter is very common m the lower portion of the spme, 
often sim ulating sacro-ihac disease and saatica, and may give 
rise to vanous reflex phenomena Still’s disease is a vanety 
of the prohferative form, occurrmg m children, most often in 
girk, associated with some enlargement of the spleen and 
lymphadenopathy 

Degenerative Arthritis Deformans — ^This is met with most 
commonly m elderly people and, as a rule, fewer joints are 
mvolved, but the deformity may be very marked It vanes 



THE ETIOLOGY AND PATHOLOGY OF ARTHRITIS 823 


from the slowly progressive and relatively mnocent deformity 
of the phalanges, known as Heberden’s nodes, to the most 
marked and irregular nodular deformit) of small and large 
]omts Insidious m onset, its course is afebnle and slowU 
progressive Granulation tissue is absent in this tvpe, the 
cartilages bemg first mvolved, then the bone Softenmg and 
dismtegration of cartilage take place, bone often opposmg 
bone, hence becoming smooth and ebumatcd \round the 
margins of the jomts bony and cartilaginous nodulations de- 
r clop Joint mice, due to contracted cartilage, maj exist 

There is, as a rule, very marked rarefaction of the bone 
except in the immediate Mamty of the opposmg bonj surfaces 
True ankylosis does not occur m this vanet> , but the subluxa 
tion, ebumation, nodosities about the joint, all tend to fix it 
more or less, and to cause rerv great defornun in man\ cases 
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mciprENT Liporo nephrosis and phenol- 

PHTHALEIN POISONING 

The vanous preparations of phenolphthalem meant for laxa- 
tive purposes are so much like candy that it is easy for children, 
as well ns adults, to cultivate the habit of using them too frceh 
That the drug may not be as innocuous as is usuallj supposed 
IS suggested by the history of the patient we wish to report, 
who was admitted to the Presbjdenan Hospital four times 
from Julj , 1927 to March, 1929 

She is a young, unmamed woman, b\ent>-one jears old 
5 feet in height and weighs 112 pounds In 1924 she weighed 
180 pounds, and her picture at that time showed that she was 
aery obese looking Under diet she reduced herself to 110 
pounds 

In July 1927 — her first admission — she said she had been 
in ill health for two jears Her chief complaints were nervous 
ness weakness, vertigo, insomnia, generalized pains, palpitation, 
some dyspnea, and she was markedly pale She craved sweets, 
indulged on occasions, and altervvard had attacks of nausea 
and vomiting She was markedly constiptated for which she 
had been taking, since March 1926, a well known phcnol- 
phthalcin tablet which contained 1 3 grains She had been 
graduallv raising the dose until now she takes from 32 to 48 
tablets at a time Evidently she did not stress the edema at 
this time, but notes taken from her diary show that it had al- 
ready begun to appear Her heart was normal in size and 
function, her blood pressure 118/80, and the blood count was 
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Hb 78 per ceat , R B C , 3,900,000, and W B C , 7300 The 
differential count showed a slight increase of the lymphocytes 
nnth a corresponding decrease in the polymorphonuclears Mic- 
turition was frequent and m small amounts, but the average 
output at this time was from 40 to 50 ounces per day The 
average specific gravity was from 1 025-1 030, the menses were 
scant, the stools, the sputum, and the fractional test meal were 
aU normal She was looked upon as a patient mth mild anerma 
and shght psychic depression Although her blood count was 
not low, her paUor seemed very marked On rest, iron and 
arsemc mjections and the Mmot-Murphy diet, she made great 
improvement and gamed m weight She was readmitted m 
October, 1927 She had been better for a time but gradually 
felt herself growmg worse again There was the same color, 
apathy, and weakness and the same perverted appetite for 
sweets, m which she mdulged and following which she drank 
much water Although she claimed that her face, ankles, and 
hands swell at times, there was no actual edema noted at the 
tune In this patient, the tightness of her nngs and decreased 
mobihty of her face preceded any demonstrable edema of the 
ankles, espeaaUy when m bed 

The constipation was stdl extreme and she was usmg on 
an averkge of 37 tablets a day frequently when she took them 
Each tablet contamed 1 3 grams of yeUow phenolphthalem 
Her eye-grounds were normal The unne showed an average 
specific graMty of 1 007 There was a faint trace of albumin, no 
sugar, and, nucroscopicaUy, a few leukocjffes The stools were 
normal, her blood count was Hb 75 per cent , R B C , 3,960,- 
000, W B C , 7000, and the differential showed 60 per cent 
of polymorphonuclears, and 36 per cent of lymphocytes Her 
blood sugar was 109 mg per 100 c c of blood The basal 
metabohsm was — 26 per cent She was agam treated as an 
anermc mth hypothyroidism, encouraged as a psychic, and 
she shoved marked improvement At this tune she had small 
doses of desiccated thyuoid gland On January^ 26, 1928 the 
patient was agam readmitted with practically the same symp- 
toms, but this time with sweUing of the entue body, constipa- 
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tion nas a dominant element For tiro montlis she had been 
tokmg larger and larger amounts of the j ellow phcnolphthalem 
tablets One mght recently she took 64 tablets, which means 
m er 83 grams of phenolphthalem During that mght she had 
pam m the precordium, and fainted As her cardiovascular ap- 
paratus was normal, it is probable that the pain arose below 
the diaphragm She stdl had the same lov e for sweets, and drank 
large quantities of water after eating them This caused general 
anasarca, includmg some asates, but she had found that this 
large number of phenolphthalem tablets produced a great num- 
ber of liquid stools which reheved the edema Her temperature, 
pulse, and respiration were normal, blood pressure was 130/90 
on admission Disturbed by the edema she now voluntarily 
cut down the intake of liquid, which she was allowed to do to 
see the result The average mtake was now about 16 ounces 
and the output about the same The urme had an ai erage spe 
cific gravitv of 1 020, it nas aad, there was alwajs a trace of 
albumin, but no sugar and, microscopically, there were now some 
hyahne and hght granular casts, as wcU as a few leukocytes 
The blood urea mtrogen was 12 mg and the blood sugar 
96 mg per 100 c.c of blood. The Wassermann was negatn e 
The blood count of admission showed Hb 61 per cent , R B C , 
3,210,000, and W B C, 6950, with a diflerential of polj- 
morphonuclears 60 per cent and hmphocytes 35 per cent 
MTien she left the hospital about three months later, the Hb 
was 79 per cent , the R B C were 3,890,000 and the white 
corpuscles 6350 

Her pel\ac evamination was negatiac The x raj showed a 
large, flabbi , non functioning gall bladder Gastro mtestmal 
^ rai showed simplv gastric ptosis The stools were alw a\ s 
normal The sella turaca was * rated and found to be normal 
Before she left the hospital the casts had cntirdj disappeared 
from the urine, but a trace of albumm remained Durmg this 
admission she was at times depressed, but was cheerful when 
'he left the hospital in March, 1928 The same month she 
del eloped a small tissurc in ano for which she was admitted for 
operation Dunng this tune the unne was aad, speafic grantt 
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1 025, trace of albumin, no sugar, and, microscopically, it was 
negative 

The last admission was in February, 1929, because of general 
anasarca She was seen on February 14, 1929, when her weight 
was 125 pounds Two days later it had mcreased to 141^ 
pounds, as she predicted it would if she onutted the phenol- 
phthalein tablets 

By this tune she had found that m order to get rid of this 
general anasarca, which included the face, body, legs, hands, 
and some ascites but no effusion of the pleural cavity it takes 

2 to 3 doses on succeedmg mghts of from 64 to 80 phenolphthalein 
tablets at each dose This provokes marked purgmg so that 
she may go to bed weighmg 125 pounds and in the morning find 
it reduced to 116 

She reports she had been fauly well for a time after leaving 
the hospital, had the same desue for sweets and bitter and sour 
foods, the constipation had been marked throughout and al- 
though the phenolphthalein tablets in such large doses made 
her weak, she knew of no other laxative that would reduce the 
swelhng After mdulgence m sweets, according to her storj' 
she has taken as many as twenty glasses of water a dav m addi- 
tion to milk Her average weight is now 113-116 pounds This 
tune the urme was found to aad, specific gravity 1020, albumin, 
a trace or none, sugar, none There were no casts, but a few 
leukocytes The phenolsulphonephthalein test, taken when the 
anasarca was better, showed a total of only 40 per cent The 
IMosenthal test showed a variation of ten pomts The basal 
metabolism was —19 per cent The R B C were 4,000,000, 
W B C , 10,000, and Hb 82 per cent The polymorphonuclears 
were 57 per cent , the lymphocytes 38 per cent , the transitionals 

3 per cent , and the eosmophils 2 per cent The blood-fihns 
appeared normal The blood sugar was 114 mg per 100 cc 
of blood, and the blood urea mtrogen 22 mg Three exanuna- 
tions of blood cholesterol at ten-day interx'’als gax e 309 mg , 
385 mg , and 455 mg per 100 c c of blood The serum 
albumm was 5 1 per cent and the serum globuhn was 2 5 per 
cent At this time the blood-pressure averaged 100/70 
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In the beginning the patient hail been looked upon largclj 
as one of mild anemia, hjTwthMoidism, and ps>chic depression, 
mlh perhaps elements m her home surroundings nhich could 
not be rectified With the nd\cnt of the anasarca and casts in 
the unne, on her third admission, one was more impressed nith 
the etndcnce of an organic background and the partial paral 
lebsm betneen the patient’s condition and hpoid nephrosis, 
suggestue though not conclusi'c, began to concern us There 
nas no historj of prcgnance, diffuse glomerular nephritis, am>l 
Old disease, tuberculosis, sj-phihs, or chronic suppuration Ml of 
these are sometimes precursors of lijioid nephrosis Since some 
look upon hpoid nephrosis as haanng its ongin in disturbed metab- 
olism It IS possible that phenolphthalein might ha\e a double 
effect, directU on the kidnc) interfering mth nater elimination 
and also through disturbance of metabolism Lipoid nephrosis is 
characterized b\ insidious onset, chronic course, anorcMa, fatigue, 
pallor, and at first, ctlcma of the ankles, which mat extend to 
the face the bodt, and the serous entities The unne is often 
small in amount and of high speafic gratatt , albuminuria is 
much more marked than m this patient, often with hj aline and 
granular casts, iiossiblt from the diffuse glomerular nephritis 
which sometimes precedes The urine also contains Ijmpho 
C) tes and epithelial cells, some of which mat contain the double 
rcfractitc hpoid cells, or thej mat exist as free granules m the 
unne The blood count mat be but little disturbed On account 
of the albuminuna, when marked, the scrum albumin is markedlt 
decteasetl and the scrum globulin is rclativclj and quantita- 
tit elt increased Cholesterol in lipoid nephrosis is markedly in 
creased In this patient, instead of the normal 140-170 mg 
per 100 c c , as gitcn by Mters, we hate 309 mg , 385 mg , 
and 455 mg per 100 c c fhe blood urea fiitrogen was prac 
ticallj normal and the phcnolsulphoncphthalem is somewhat re 
duced In hpoid nephrosis the basal metabolism is ns low ns 
-20 per cent, this patient atenges —24 per cent In hpoid 
nephrosis there is no enlargement of the heart and the blood 
pressure is normal, just as it was in this case Bv some over- 
sight the double refractive hpoid bodies were not looked for untd 
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the last admission, when there were none found At this time 
there was no albuminuria and no casts That there should not 
have been a greater lessemng of the serum alburmn and a cor- 
respondmg mcrease m the serum globuhn is explamed m this 
patient by the fact that there was no constant loss of albumm 
m the urme such as there is m the average well-developed case 
of hpoid nephrosis 

The relationship of the phenolphthalein tablets and the 
anasarca is mterestmg In March, 1926,- she was taking 3 or 
4 at a time, by Jul}’’, 1927 she took 32 to 48 at a time, in Januar}'-, 
1928 as many as 64 at a dose, and m February, 1929, as many 
as 80 a dose That is, when she came under observation this 
last time she was takmg as much as 104 grains of yellow phenol- 
phthalem m one mght At first it was used to combat constipa- 
tion, later, it was used to get nd of the anasarca which followed 
the eatmg of sweets and the dnnkmg of large quantities of 
water subsequent to that That there is a relationship between 
the mgestion of carbohydrate m the form of sweets with a 
sparsity of protem and the retention of water is evidenced by 
the fact that as soon as she was given a high protein diet, this 
retention entirely disappeared 

With respect to the edema she first noticed it m 1926, rime 
months after beginning the phenolphthalem tablet In February, 
1927, her diary showed that she went from 117 to 134 poimds 
in three days In Februarj’-, 1929, we personally saw her go 
from a weight of 125 to 141 pounds m forty-eight hours On 
January 13, 1929 m the mommg she weighed 118 pounds and 
in the evening 123 pounds, that night she took 48 phenol- 
phthalein tablets, and on January 16th she weighed 108 pounds 
Agam, on Januar}’- 31, 1929 her weight was 137 pounds, she 
took 68 phenolphthalem tablets and on Februar}^ 1st, it had 
fallen to 120 pounds Thus the record runs until February 16, 
1929, weighmg 141^ pounds she took 80 phenolphthalem tablets 
at mght and the follo-wmg day her weight was, m the mommg, 
127 pounds, and m the evenmg 12 15 pounds 

There is but httle -wntten about the toxicity or even the 
physiologic effect of phenolphthalem, but we are able to glean 
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the followng It is a cr> stalizcd coal tar dcn\ ati\ c, diha droxa - 
phthalophcnonc, conunonl> used as an indicator, but also used 
for laxatixe purposes in doses of 1 to 7 grains 

Concemmg its phjsiologic action m therapeutic doses and 
Its poisonous properties, if anj, little sound expcruncntal cn 
donee is at hand Bastedo stales that phenol is not liberated 
from phthalein after administration and tliat its laxatne action 
IS mild, non gnpmg, and depends upon stimulation of peristalsis 
and, to some extent, on the prexcntion of absorption from the 
large hoacl 

Cushnj states that some of the phenolphlhalcin is reabsorbed 
mto the blood from the large intestine, earned to the hr er, and 
returned to the intesbne by \iaj of the bile, so that it acts for 
several daj’s as a mild laxative, gradually bemg eliminated m 
the stools and to a less extent in the unne As to its toxic 
properties. Wood has shown in cxpcnmcnls on dogs that doses 
which, m the human being would be equivalent to 60 to 100 
grams, arc quite harmless Abel and Kowntrcc give animals 
enormous doses intravenously vnUiout ill cficcts Orland re- 
ported a case in which a three-year-old child took 30 grains by 
mouth vnthout showing any toxic symptoms On the other hand, 
Hydnck reported albummuna following the ingestion of 1 to 
2 grains m twenty consecutive tests, but Bastedo has not found 
a smgle instance of albummuna following phcnolphthalem in 
the course of frequent unne cxammations during an extensive 
chmeal use of the drug Thus it would seem that most axpen 
mental workers and physiaans regard phcnolphthalem as a 
laxative entirely lackmg m toxic properties This statement is 
largely true m a large majonty of cases, but there is no doubt 
that mdividuals have idiosyncrasies toward the drug Skm 
lesions, due to the mgcstion of phenolphthalcm over a long or 
short penod of time, are a matter of common knowledge 
This patient, then, showed many of the symptoms and signs 
of mapient hpoid nephrosis, ns perverted and often lost appe 
tite, fatigue, pallor, edema, and reduced unne In this particular 
case there was but mild albummuna, so that there was but httle 
disturbance between the serum albumm and serum globulin. 
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but there was a much mcreased cholesterol and lowered basal 
metabolism The normal blood-urea mtrogen, the normal blood- 
pressure, and the normal heart are also worth noting That 
the takmg of such large quantities of phenolphthalem must have 
a profoimd effect on metabolism is shown by the remarkable 
water retention and the greatly mcreased values in cholester- 
inemia The eatmg of candy freely is a common practice, but 
It leads to no such edema as this girl exhibited Though she 
drank more water than usual after these mdulgences, there was 
a decrease m water excretion with no other element to cause 
than phenolphthalem 

This paper is written four months after the patient left the 
hospital, but she is seen occasionally She has taken no phenol- 
phthalem smce the last admission to the hospital, but is loath 
to mdulge in sweets as that means thirst and the takmg of 
more water and she has found the tendency to water retention 
stiU exists The interference with this function of the kidney, 
originatmg, as far as we know, m the indulgence in large amounts 
of phenolphthalem, is stdl present 
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BRONCHIAL OBSTRUCTION 

Careful phjsiail and roentgen ra> examinotions of the 
chest aided bj bronchoscoiiy have retealcd the not infrequent 
occurrence of brondual obstruction in x-anous intrathoraac 
lesions invohnng directlj or indircctl> the bronchi Bronchos 
copj, or the direct xTsuahzation of the lower air passages, is 
the onlx method bj which, in the majontj of cases, an accurate 
diagnosis of the cause of bronchial obstruction can be made 
This 13 notably true in pnmary new growth of the bronchus 
and when narrowing of the bronchial lumen is the result of 
inflanunatorj changes, c g swelbng of the mucosa the presence 
of thick tenaaous secretions or of exuberant granulation tissue, 
or acatnaal contraction The important r6le which bronchial 
obstruction plajs in the symptomalologx and diagnosis of aspi- 
rated foreign bodies is now well known Much less common and 
impossible of recognition climcally without bronchoscopy arc the 
rare congcmtal obstructions such as the one obsen ed by Dr Chev- 
alier Jackson in which a “congenital web” was present, the re 
moval of which was followed by recox en The extrabronchtal 
causes of bronchial obstruction are numerous, e g , the presence 
of enlarged lymph nodes, Hodgkin’s disease, mediastinal new 
growths, aneurysm, new groxvths m the lung, enlargement of the 
heart, especially the left auncle, large pericardial effusion, etc. 

The results of bronchial obstruction depend upon (1) The 
suddenness and the extent to which the entrance and exit of 
air to the corresponding lung is impeded, (2) the interference 
with the drainage of secretions from the same area, and (3) the 
presence or absence of infection 

von 13— S3 833 
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With complete hronchtal occluswn the corresponding part of 
the lung collapses (obstructive atelectasis) as a result of absorp- 
tion of the retained air With tncomplete obstruction, the exit 
of air on expiration is more impeded than the entrance of air on 
inspiration, with the result that the correspondmg part of the 
lung becomes overdistended (obstructive emphysema) In the 
presence of infection, an inflammatory reaction occurs which in 
the bronchi beyond the obstruction and in the correspondmg 
limg area gives nse to exudates which cannot gam exit and 
eventuate m suppuration The “drowned lung” m patients 
with aspirated foreign bodies and the pulmonary abscess sec- 
ondary to pnmary cancer of the bronchus are significant m this 
connection I^Tien obstruction is partial and more graduol in 
development (chrome obstruction) the bronchi distal to the 
stenosis gradually become dilated (obstructive bronchiectasis) 

The cluneal features and some of the problems mvolved in 
the diagnosis and treatment of patients presentmg evidences of 
bronchial obstruction are exemplified m the following patients 
who have attended the chmc 

Case I Bronchial Obstruction with Obstructive Emphys- 
ema, Foreign Body Case — A child, aged one and a half years, 
suddenly had a severe paroxysm of choking and coughmg, it 
had previously been observed playmg with a piece of celluloid 
Wheezmg respiration was noticed immediately after the attack 
On the basis of this, a diagnosis of asthma was made and the 
patient was given a number of hj^iodemuc mjections of epi- 
nephnn, the wheeze persisted and later, cough developed 
A roentgen-ray exammation of the chest, made about three 
months after the accident, revealed a collapse of the left lung 
and some displacement of the heart No particular significance 
was attached to this and treatment was contmued on the basis 
of the condition being asthma with bronchitis About eight 
months after the acadent another physiaan was consulted, he 
fotmd, on physical exammation, that there was qmte marked 
obstruction m the left bronchus On dose questiomng he ehated 
the history of choking after playmg with a piece of celluloid, a 




Iff 158 Roentgenogranu made at the end of icspiration and expiration in the case of a child oged one and a half j'cars uho eight mont 
ipirated a piece of celluloid At the end of tnsptraltpn the chest presents practically a normal appearance at the end of expiraiton thi 
displaced to the right the left diaphragm la depressed and the left lung appears to contain riwre air than the right These pJ 
from partial obstruction to the left bronchus air is allou'ed to enter the left lung but during expiration it is trapped produemg ol 
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tentative diagnosis of bronchial foreign body was made The 
patient was sent to the dime for study When admitted, 
there was moderate fever A definite wheeze was heard at the 
end of expiration Physical exa min ation disdosed definite evi- 
dence of mterference with air entermg and leaving the left lung 
A roentgen-ray exanunation of the chest revealed a marked 
obstructive emphysema mvolvmg the left lung (Fig 158) 
Bronchoscopy was defimtely mdicated on the history, the 
physical signs and the roentgen-ray findings, m fact it was mdi- 
cated on the basis of any one of these At bronchoscopy there 
was found a piece of celluloid m the left bronchus There was 
very marked inflammation of the bronchial mucosa, a small 
quantity of pus was found The foreign body was removed 
without anesthesia, general or local The patient made a satis- 
factory recovery foUowmg the removal of the foreign body and 
the physical signs deared promptly 

Case n Bronchial Obstruction with Pulmonary Collapse 
and Drowned Lung, Foreign Body Case — ^A child, aged eleven 
months, was brought to the dime with the history that for the 
past three weeks it had fever with cough and wheezing respira- 
tion There was a history that while playmg on the floor, the 
duld suddenly had a severe attack of chokmg and gaggmg A 
diagnosis of pneumoma was made and appropnate treatment 
was instituted The patient’s condition did not improve, on 
the contrary it became progressively worse A roentgen-ray 
study mdicated the presence of a rather extensive process 
mvolvmg the entire left limg and displacement of the heart to 
the left suggestmg a partial puhnonary collapse A tentative 
diagnosis of non-opaque foreign body m the bronchus was made 
and the patient referred to the dime The child was very lU, 
there were frequent paroxysms of coughmg, the temperature 
was 102° F Physical exammation revealed a very extensive 
lesion mvolvmg the entire left lung, there was marked impair- 
ment on percussion and on auscultation the breath soimds were 
very distant An occasional rSle was heard Over the nght lung 
the breath sounds were very harsh and many moist riles could 
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be heard The impressions gamed b> physical cxaminaUon 
suggested partial obstruction of the left main bronchus Bath 
retention of a large quantilj of secretion distal to this A 
roentgen ra) studj of the chest indicated the presence of a 
partial collapse of the left lung whidi uas uniformly dense sug 
gesting droBiied lung There was also some displacement of the 
heart to the left Uronchoscopj Bais clearly indicated and was 
performed \ large timothy head Mas removed from the left 
mam bronchus Tlie changes observed m the left lung foUowmg 
removal of the foreign body were not pronounced, it required 
several weeks before the signs of bronchial obstruction cleared 
This case is a sharp contrast to Case I where a foreign body 
remained in the bronchus for eight months and produced verj 
little reaction wath some obstruction to the air current but no 
obstruction to drainage The timothy head may have produced 
a temporary obstructive cmplijscma, but, because of its shape 
and the marked inflammatory reaction whicli promptly occurred, 
the ainva> was soon closed off 

Case HI Bronchial Obstruction with Collapse , New Growth 
— A man, aged thirty mne years, had been troubled with severe 
cough and some wheezing over a penod of about eight months 
Recently he had some difficulty with breatlung and was unable 
to he on the nght side The parovysms of coughmg were very 
severe, there was no expectoration and at no time had there 
been hemoptysis The physical signs indicated obstruction of 
the right bronchus with collapse of the upper portion of the nght 
lung There was displacement of the heart to the nght A 
roentgen ray study was made, this corroborated the findmgs of 
the physical examination (Tig 159) Bronchoscopy was clearly 
indicated There was found a fungating neoplasm which com 
pletely occluded the orifice of the upper lobe bronchus and 
partially blocked off the stem bronchus A specimen was 
removed for biopsy The histologic study showed caremoma 
Deep roentgen ray therapy was recommended 
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Fig 159 — Roentgenogram of the chest of a man, aged thirty-nine years, 
who for eight months has had cough and ■vvheeamg respiration There is a 
complete collapse of the entire right upper lobe, and possibly the middle lobe 
The right diaphragm is i erj’^ high and the heart is drawn towards the right 
side There is obstruction of the right upper lobe bronchus, possibly also the 
middle lobe bronchus There is nothing to indicate its character, it is ven 
probably either foreign body, an endobronchial neoplasm or a compression 
stenosis The left lung shows a compensatory' emphysema (Roentgen-ray 
report by Dr F IManges ) 

Case IV Bronchial Obstruction with Massive Collapse in 
Pulmonary Tuberculosis — A male, aged forty-five years, had 
been well until three years ago, when following an acute illness 
diagnosed as “gnppe” he continued to cough and expectorate a 
mucopurulent sputum Shortly afteni’-ard he vas told that he 
had pulmonary^ tuberculosis with tubercle baalli in the sputum 
He discontinued working for nearly two years, but dunng the 
past six months had returned to a hght occupation Recently he 
noticed an increasing shortness of breath, espeaally on exertion, 
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which he suggested might be due to his heart which tw o months 
previously had suddenly "started to beat on the right side ” 
The physical examination rev'cnlcd fair general nutrition, tern 
perature 99° F and pulse 80 The trachea was displaced to the 
right side The right chest was flattened and immobile. The 
cardiac impulse was palpable in the fourth and fifth interspaces 
to the nght of the sternum The picrcussion note throughout 
the right side was dull, and throughout the left side including 
the prccordium, was hj’perrcsonant The breath sounds over 
the dull area were blowing m quality and numerous coarse 
riles were audible There were no signs of cavitation The signs 
at first suggested extensive pulmonary fibrosis with contraction 
displacement of the trachea and heart The patient insisted 
that the heart displacement had occurred suddenlj two months 
Pfeviousl) The roentgen ray stud> one year previously and 
just before admission showed striking differences The possi- 
bihty of bronchial obstruction and pulmonary collapse suggested 
a diagnostic bronchoscopy which revealed a deviation of the 
trachea with compression stenosis of nght bronchus apparently 
due to an e.\trabronchial lesion Sanatonum treatment was 
advised 

Case V Bronchial Obstruction of Undetermined Etiology — 
A man, aged thirty Kine years, had been perfectly well until 
four months ago when he was mjured in an automobde acadent 
There was a fracture of the left humerus and of the first nb on 
the nght side He stated that at that time he had a collapse of 
the nght lung Since the mjuty there has been some difficulty 
with breathing notably on exertion There is no cough or ex- 
pectoration His weight has remained practically normal 
There has been no fever When exaimncd at the climc the left 
chest was found flattened and there was practically no move- 
ment with respiration The trachea was displaced to the left 
side The apex impulse of the heart was visible in the fourth 
left interspace m the antenor axillary hne There was dulness 



840 


BRONOHAL OBSTRUCTION 


841 


Jicst i\crc dutnnt All the signs pointed to collapse of the 
eft lung, this was corroborated bj roentgen ra> stud) No 
lefinitc cause could be asenbed to this and bronchoscopy uas 
idviscd There ^vas found displacement of the entire tracheo 
bronchial tree to the left side The left mam bronchus, which 
(vas greatly dilated, terminated in a blind pouch about 3 cm 
beyond the canna No communication mth the distal portion 
of the left bronchus could be found Iodized oil was instilled 
and stereoroentgenograms made (Fig 160) ITiese corroborated 
the findings at bronchoscop) The bronchoscopic fmdmgs in 
this case were extrcmel) unusual and at tins time no entirely 
satisfactor) explanation can be giaen The patient continues 
under observation m the dime In order to relieve the dyspnea 
which was apparentl) due to extreme shifting of the mediastinum 
to the left and o\ erdistention of the nght lung, an artifianl 
pneumothorax wais done on the side of the collapsed lung This 
was followed by marked relief of the d)spnea As stated the 
patient continues under observaition in the dune and his progress 
will be reported later 

Case VI Bronchial Obstruction with Bronchiectasis — A 
woman, aged tw enty slx ) cars, had been troubled with frequent 
cough and expiectoration of a large quantit) of pus since a severe 
attack of pneumonia contracted fourteen years ago At tunes 
the pus was fetid and occasionally it was blood streaked There 
were irregular periods of fever Smcc the onset, there have 
occurred four severe and acute illnesses, which were charac 
tenzed by high fever, rapid pulse and respiration, marked weak- 
ness and cough which had suddenly become non productive 
These attacks were diagnosed as pneumonia It 13 very probable 
that they were due to bronchial obstruction with retention of 
pus When free expectoration of pus recurred, the symptoms 
subsided. In the mtervals between attacks, constitutional 
symptoms were absent and the patient led a normal life except 
that there was productive cough with fetor The pabent’s 
general physical condition was good Breath was fetid There 
was very marked clubbing of the fingers Expansion was 
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definitely less over the left chest espeaaUy over the lower half 
Over this area there was dulness on percussion and breath sounds 
were suppressed Scattered medium and fine r&les were heard 
The diagnosis from the history, the symptoms and the signs 
was extensive lung suppuration mvolvmg the entire left lower 
lobe Roentgen-ray studies made at this time showed a very 
dense shadow over the lower half of the left chest, m addition 
there were present areas which suggested cavities The im- 
pression was that the condition was a marked bronchiectasis 
with considerable fibrous tissue formation Bronchoscopy was 
recommended Bronchoscopic findings were those of extensive 
lung suppuration mvolvmg the left lower lobe, m addition there 
was found a acatnaal stncture at a pomt 1 cm distal to the 
onfice of the left upper lobe bronchus Pneumonographic 
studies were made which corroborated the diagnosis of bron- 
chiectasis Bronchoscopic aspiration of the pus with dilatation 
of the stncture was recommended 

Case Vn Bronchial Obstruction Due to Compression of 
Bronchus — woman, aged thirty-seven years, had been troubled 
with cough and dyspnea for about two years, the cough was 
non-productive, there was no history’’ of hemoptysis There 
was a shght loss of weight The patient’s general physical con- 
dition was good There was no fever and at the tune of examma- 
tion there was no dyspnea The expansion of the chest was 
hmited on the nght side There was some dulness on per- 
cussion over the nght back from the third to the sixth nbs 
Breath soimds were harsh over the right chest, and on coughmg 
numerous medium and coarse rdles and squeaks were heard 
over the right lung The physical signs were rather indefimte 
but suggested a pathologic process involving the root area of the 
nght lung A roentgen-ray study revealed many rotmded, 
sharply defined masses spnngmg from the root of the lungs on 
both sides, more on the nght These suggested lymph-node^ 
tumors Bronchoscopy was ad\nsed to determine if there was 
any endobronchial neoplasm and also to learn the condition of 
the bronchial tree There vas found a marked compression 
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stenosis of the nght stem bronchus The bronchus m this 
localltj tens fixed and the endoscopic appearance suggested a 
penbrondnal infiltrating lesion A diagnosis of compression 
stenosis of the bronchus secondary to malignancy aas made 
Deep roentgen ray therapy aas recommended 

Case Vin Bronchial Obstruction Due to Inflammatory 
Changes and Secretion — man, aged fifty years, who had been 
acU until one and a half years ago de\ eloped a cough and dif 
Acuity in breathing This apparently followed an acute 
respiratory infection He was able to continue his wurk as a 
machinist but was greatly distressed by frequent paroxysms of 
coughing which left him exhausted and short of breath A 
diagnosis of bronchitis had been made and treatment wus ])re 
senbed but there wais no improvement in the symptoms, yyhich 
instead became more severe, especially wbs this noticeable at 
mght The attacks also became more prolonged, at times 
lastmg for one week The patient noticed that the syanptoms 
were somewhat relieved if he had free expectoration, this did 
not ofteA occur dunng a paroxysm The sputum was pearly 
gray , tenaaous and lumpy He finally had a v cry severe parox- 
ysm and being unable to contmue with his work he came to the 
hospital for treatment He was extremely dyspneic, this ap 
peared to be expiratorv as well as inspiratory Epinephrine 
gave temporary tehef, all other medication seemed to have no 
effect On physical examination the chest was found syunmet- 
ncal. It was emphysematous m type and there was little mov e- 
ment on respiration The percussion note was generally hvpcr- 
resonant, the breath sounds were very feeble especially over 
the lower lobes and many coarse and fine riles were heard 
A roentgen ray study of the chest failed to rev eal anv locahzed 
pathologic areas There was a general increase m the pulmonary 
markings which suggested an inllaimnatory ongin The nasal 
accessory sinuses were examined and found to be practicallv 
negative there was no demonstrable focus of infection in the 
throat The question of allergy was mvestigated but no posi- 
tive cutaneniiK 
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recommended The mucosa of the trachea and bronchi was 
found thickened, inflamed, and granular, a large quantity of 
mucoid secretion was present m the nght lower-lobe bronchus, a 
similar quantity in the left lower-lobe bronchus Secretion was 
aspirated There was a tendency for the bronchi to collapse 
durmg cough and expectoration FoUowmg the bronchoscopy 
the patient was greatly reheved, breath sounds were heard 
more clearly over the lower lobes, few r^es were heard Bron- 
choscopic treatment was contmued at regular mter\ als and the 
patient has been practically free from symptoms This case 
represents one of the types of asthma where no defimte etio- 
logic factor can be found and no rehef is obtamed foUowmg 
the use of epmephrme The physical signs mdicated a defimte 
tracheobronchial infection with, at tunes, temporarj" bronchial 
obstruction, this is the type of case that is usually benefited by 
bronchoscopic treatment 

SUMMARY 

The foregoing cases of obstruction to a bronchus u ere recog- 
nized as such by physical exammation combmed with roentgen- 
ray exammation, it was impossible, however, to detenmne the 
cause of the bronchial obstruction For this bronchoscopy was 
necessary and furthermore it was necessary to detenmne the 
cause of the obstruction before appropriate treatment could be 
recommended 
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CniLDREs’s Heart Hospital 


THE TREATMENT OF RHEUMATIC CARDIOVASCULAR 
DISEASE IN CHILDREN 

!Mtich is being i\Tittcn concerning the treatment of rheumatic 
fe>er and its accompanjnng and resultant cardioT oscular dam- 
age The attitude of the average phystaan toward the results 
of such treatment is one of hopeless discouragement. Hence 
the unwarrantedlj enthusiastic reception from time to tune of 
apparentlj somewhat premature announcements of the discotcrj 
of orgamsms thought to be the etiologic factor in rheumatic 
fever 

At present there seem to be three forms of treatment recog- 
nned as defimtely established procedures or as ha\nng possible 
benefiaal results 

1 Rest, mth salicylates m the acute arthntic (exudative) 
and pancarditic (proliferative) stage, followed by prolonged rest 
with nounshmg food, fresh air, and sunshine in the subacute or 
more or less latent stage 

2 Rest with antistreptococcus scrum m the acute stage fol- 
lowed b} prolonged rest, nounshmg food, fresh air, sunshme, 
and vacemes m the subacute stage * 

3 “Intraxenous desensitization or immunization with suit- 
able antigenic substances — buildmg up the immuni ty so that 
the habflit} to renewed mfection will be lessened, or, if new 
mlectlon occurs, the reactivity of the tissue wdl approximate 
that of immunity without hypersensitiveness ”* 

An analysis of the results obtamed at the Children’s Heart 
Hospital m Philadelphia where for the past five years the type 
84S 
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of treatment has been confined entirely to that described as No 1, 
IS reviewed m the foUowmg pages Such a report has seemed to 
be of value for a number of reasons, among which should be 
mcluded the attempt to estabhsh an approximate base-hne upon 
which we may perhaps be able to evaluate other t)^es of therapy 
m the future It may also serve to emphasize some of the many 
vanables which are inherent in the problem Perhaps the great- 
est of these vanables, namely, the question of the permanency of 
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impro\ement, is not embraced by this report, for we reahze that 
a five-year penod is all too bnef for an adequate stud)^ of the 
end-results of rheumatic heart disease which is often charac- 
terized by longer or shorter mtervals of so-caUed “latency” 
between the penods of activity The evaluation of this feature 
IS as yet somewhat beyond our control Other variables include, 
as emphasized below, the influence which the environment mto 
which the child is thrown after his discharge from the hospital 
may play upon his subsequent course, and as a third important 
point, ve are aware that our attempts to measure the degree of 




susceptibility shown by the individual child cannot as yet be 
accuratelj measured, but m spite of these ^ enables, sc\eral 
important facts arc brought out by these figures 

Only those children whose condition falls inthm the fol 
lowing requirements are admitted to the Children’s Heart Hos 
pital 

1 Age limit Bojs, three to twclse jears, girls, three to 
thirteen j ears 

2 Children shall ha^e either possible or potential cardio- 
vascular disease 



Fig 162 — Children t Heart Hospital o( Philadelphia and nurses home 


3 No patients who have had congestive circulatory failure 
or with a hopeless prognosis shall be adrmtted 

4 Before admission each child shall spend at least two weehs 
m a hospital 

5 So far as possible all foa of infection should be re 
moved 

6 Parents diaH agree that children wdl remam m the hos 
pital from three to six months or longer, at the physiaan’s 
diSCTetion 

The daily routine of the hospital is as follows 
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TABLE I 

Daili Routine in Children's Heart Hospital 


Tamperatures 

7 to 7 30 a. m 

Breakfast 

7 SO a m 

Older children attend school from 

0 toll 80a m 

Tonnger children rest Irom 

9 80 to U S0a.m 

roonger children attend school from i 

U SO to 12 SOp m 

Older children rest from 

U S0tol2 SOp m 

Dinner 

12 SOp m , radio 

Tempera tores 

1 to 1 SOp m. 

Tounger Children attend school from 

1 so to 3 pm 

Older children play until 2 SO and rest from 

2 SO to I pm 

Tonnwr children rest from 

8 to 4 pm 

Hay hour 

i to 6 ISp m 

Temperatores 

5 I6p m 

Supper 

s SOp m , radio 

Bedtime 

6 IS p m , radio 


The rectal temperature, pulse, and respirations are recorded 
three times daily, while weekly leukocyte counts and weights 
are recorded The children are confined to bed with bathroom 
pnAoleges for the first few weeks at the hospital So soon as the 
rectal temperature stays constantly at 100° F or less, the 
leukocyte counts are below 10,000, the gam m weight and 
general clinical condition seems satisfactory, the child is allowed 
to sit up for fifteen mmutes a day This tune is increased by 
fifteen mmutes daily imtil the child is sittmg up for one and a 
half hours a day for several weeks If the above four cntena — 
namely, the temperature, leukocyte coimt, gam m weight, and 
general chmcal picture — contmues satisfactory, the time the child 
sits up IS mcreased dad}’- by fifteen mmutes until the penod out of 
bed reaches three hours a day, when another halt of several weeks’ 
observ'^ation is made Then if improvement contmues, the added 
effort of dressmg and being up three hours is allowed dunng 
another penod of a few weeks observation If improvement is 
maintamed, the child is allowed after dressmg to walk about the 
wards, carry trays, etc and for the final few weeks stay at the 
hospital, the child is allowed gradually mcreasmg walks of 
one-half to one mile Although of course the mdividual child’s 
resistance to the rheumatic mfection must necessarily determme 
the rate at which it can be allowed to mcrease its physical 
effort, yet the average stay m the hospital per child is about six 
months 
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The following tables and most of tlie conclusions are based 
upon the report of a follow up stud} made b} the Philadelphia 
Health Council and Tuberculosis Committee’ at the request of 
the Philadelphia Heart Assoaation in the Spnng of 1928 The 
field work was done b\ hliss Helen G \\Tlson, R N 

There haac been 272 children discharged from the Children’s 
Heart Hospital of Philadelphia since its opening daa Apnl 24, 
1922 Twentj -slt children were discliarged tuicc and one child 
n as discharged three times, making in all a total of 300 discharges 



Fig 153 — Rest period on sun porch at Children s Heart Hospital 


The first discharge was on July 2, 1922, and the last discharge 
considered m this study on June 23, 1928 There was only one 
child m these six years who died while at the hospital Of the 
Til children discharged in these six a ears, follow up information 
was obtamed from 188 children, 57 being dead on July 1, 1928 
and 27 not found 

There were 144, or 53 per cent , of the children who were 
attending school or working at the tune of the follow up There 
were 44, or 16 per cent , who were unable to attend school 
VOL 13—54 
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TABLE I 

DAiL'i Routine in Children's Heart Hospital 


Tamperatnrea 

7 to 7 30 a m 

Brealfart 

7 80 a m 

Older cMdren attend school Irom 

0 toll 80a m 

Totinger children rest Irora 

9 80 to U 80 tu m 

Younger children attend school Irom , 

U 80 to 12 SOp m 

Older children rest from 

11 SO to 12 80 it m 

Dinner 

02 SOp m , radio 

Temperatures 

1 to 1 SOp m 

Younger children attend school from 

1 SO to S pm 

Older dilldren play until 2. SO and rest Irom 

2 SOto 4 pm 

Tonn^- chfldren rest from 

8 to 4 pm 

Play hour 

4 to 6 I6p m 

Temperatures 

6 iBp m 

Supper 

S SO p m , radio 

Bedtime 

6 15 p m , radio 


The rectal temperature, pulse, and respirations are recorded 
three tunes dailj, while weekly leukocyte counts and weights 
are recorded The children are confined to bed with bathroom 
pnvileges for the first few weeks at the hospital So soon as the 
rectal temperature stays constantly at 100° F or less, the 
leukocyte counts are below 10,000, the gam m weight and 
general clinical condition seems satisfactory, the child is allowed 
to sit up for fifteen mmutes a day This tune is mcreased by 
fifteen minutes daily until the child is sittmg up for one and a 
half hours a day for several weeks If the above four criteria — 
namely, the temperature, leukocyte count, gam m weight, and 
general chmcal picture — contmues satisfactory, the time the child 
sits up IS mcreased daily by fifteen mmutes until the period out of 
bed reaches three hours a day, when another halt of several weeks’ 
observation is made Then if improvement contmues, the added 
effort of dressmg and bemg up three hours is allowed durmg 
another period of a few weeks observation If improvement is 
mamtamed, the child is allowed after dressmg to walk about the 
wards, cany’’ trays, etc and for the final few weeks stay at the 
hospital, the child is allowed gradually mcreasmg walks of 
one-half to one mile Although of course the mdividual child’s 
resistance to the rheumatic mfection must necessarily determine 
e rate at w'hich it can be allowed to mcrease its physical 

e ort, } et the a\ erage stay in the hospital per child is about six 
months 
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The follo-ning tables and most of the conclusions are based 
upon the report of a follow up stud\ made b\ the Pluladclphia 
Health Counal and Tuberculosis Committee* at die request of 
the Philadelphia Heart Assoaation m the Spnng of 1928 The 
field work iros done bj Miss Helen G Wilson, R N 

There ha\e been 272 children discharged from the Children’s 
Heart Hospital of Philadelphia smcc its opemng dat Apnl 24, 
1922 Twentj sn children were discharged tince and one child 
was discharged three times, making in all a total of 300 discharges 


Fig 163 — Rert period on tun porch at Children ■ Heart Hotpital 


The first discharge was on July 2, 1922, and the last discharge 
considered m this study on June 23, 1928 There was only one 
child m these six years who died while at the hospital Of the 
272 children discharged m these six years, follow up information 
was obtained from 188 children, 57 bemg dead on July 1, 1928 
and 27 not found 

There were 144, or 53 per cent , of the children who were 
attendmg school or working at the tune of the follow-up There 
were 44, or 16 per cent , who were unable to attend school 
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There were 57, or 21 per cent , who had died and 27, or 10 per 
cent , whom the worker had not been able to locate 

To some, these findmgs may seem discouragmg, yet much 
comfort may be obtained from a recent report of the Metro- 
politan. Life Insurance Company* m which we find the followmg 
"There is, furthermore, a bnghter side to this picture of 
heart disease When the heart disease mortahty data for 
the vanous age-ranges are considered, it is found that the nse 



z*- tV-v '3 




Fig 164 — Boys’ ward, Children’s Heart Hospital 

m the deathrate apphes only to the higher age groups, and that 
distmct improvement has taken place, m recent years, m child- 
hood, adolescence, and early adult life — m fact, up to age forty- 
five, among males, and up to sixty-five, among females In 
the Umted States Registration Area, m 1926, heart disease was 
responsible for more deaths of children than was scarlet fever, for 
almost one-half as many as diphthena, and for two-fifths as many 
as measles To our mmd, the dechne m the cardiac disease 
deathrate among children will be found, on analysis, to be very 
largely a reflex of the great stndes that have been made m the 



































852 


VvTLLIAM D STROUD 


Of the 272 children discharged in these six years there were 
139 boys and 133 girls Only three of the children were under 
five years of age on the date of discharge, 124 were five to nine 
years old, 137 were aged ten to fourteen years, two were over 
fifteen, and there were six m which this information was not 
available 

When the 272 children discharged are considered according 
to the classification scheme used m cardiac chnics, there were 69 
in Class I (patients with orgamc heart disease who are able to 
cany on then habitual physical activities), there were 76 in 
Class n, of whom 41 were m Class IIo (patients with organic 
heart disease who are able to carry on shghtly decreased physical 
activity), and 35 m Class II5 (patients with organic heart disease 
who are able to carry on greatly decreased physical activity) 
It IS interestmg to note that there were 63 children with heart 
disease senous enough to warrant then bemg Class m heart 
cases (patients with orgamc heart disease who are unable to 
carry on any physical activity) In Class E (patients with pos- 
sible heart disease) there were 21, and m Class F (patients with 
potential heart disease) there were 39 For the other four the 
classification was not stated 

There were 26 of the children who had been discharged from 
the hospital smce January 1, 1928, 44 were discharged m 1927, 
55 m 1926, 36 in 1925, 43 m 1924, 54 in 1923, 14 in 1922 

Thus this group of discharged patients represents children 
with heart disease of aU degrees of senousness About half 
were gnls and half boys The age hmits were practically from 
five to fifteen years The average number of discharges each 
year was 45 

When this e\ndence of the physical condition of the children 
IS considered accordmg to the age of the child at time of discharge 
there seems to be httle difference between the children under 
ten years of age and for those over ten It is mteresting to note 
that there is a deadedly better showing for the boys than for 
the girls (See Table III ) 

tVhen these facts are considered m relation to the heart con- 
dition of the children the fact stands out at once that 38 of the 
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TABLE III 


Ijnsicvc COXDITION AT TlME Of hOUJl'A Vf AcOWnSG T> 

Ace a,hi» Sex or ti»e Cuii-rnr': 


Ap W K 


< Cli UifA A NfaWfed K flfd' p 

1 n W tflilijw'fl 

k) I <w»jTf ai 

P 

VUrt* 

1 Al-U to 

1 Aciiwil 

•tunJ 1 

1 

UiubW H enj 1 

Kbonl •r VkWV 

1 rv 

Ni* 

Toulchi dren 


14a 



57 

1 5 ^ 

Rtm 

1 » 

68 

in 

■H) 

26 

15 

Girls 

I3J 

5 

9 

24 1 

31 

12 

Under S yrs 

3 

•> 



_ 

_ 

I 

5-9 1 

1 4 

66 

— i 

■>> 

\ 

13 

10-14 ! 

137 

56 

18 ^ 

’1 

ji 

n 

15 and over 

2 

_ 

1 


- 

I 

A*f not slated 

6 

1 

— 

1 

' 3 ' 

1 


Af« tt lm« of di^dUrct 


63 children in Class III (patients mth organic heart disease 
unable to carrj on any phj'sical activitj) Mere dead on JiiK 1, 
1928 As might be expected, children in Class I and Class F 
were more able to be attending school or n orking than tliose in 
the other classifications (Sec Table IV ) 

TABLE IV 


rn\ticAt Cospinox at Time or Foujsw ur Actiipis to 
CtASsmcATWx or KtAir Covimox 


CLHnficKtM 
o( hcvt 

CMdawa 

Twd 

LAiUf t KbMpJ mwJ C 1 Akniul caaddicn 
w tJM t4 (eM»>vr 

AbW M 

I tnml 1 

Uu>4( t u sd 
K^oet 

i tktmrd 

Not 

l«nJ 

Sckael 1 

1 

Total children 

27- 

125 

19 

44 

57 

1 27 

Oai, I 

69 

37 

6 

10 

S 

n 

Oast II« 

41 

23 1 

■3 

5> 1 

4 

2 

dais II b 

35 

14 1 

S 1 

7 

6 

3 

Oaii in 

63 

12 ' 

' 

<) 

33 

4 

Clus E 

21 

11 

4 

5 



1 

Class F 

39 

26 

1 

3 

3 

( 

Not etantlM 

4 


— 

1 

1 

- 


The facts concerning the medical superaasion after discharge 
of the 272 children were studied There were 158, or 58 per cent, 
of the 272 who were under satisfactory medical supervision at 
the tune of follow up Only 34 of the 158 were under the care 
of pnvate physiaans, the rest being under dime supervision 
“Satisfactory"’ means m general that the children had been to a 
physiaan or dime within a year and were foUowmg the advice 
given them There were four who were m hospitals at the time 
of follow up It 13 m the group who were not under satisfactory 
care that the follow up worker was able to urge a return to the 
physiaan or dime. There were 30 children m this group, and 
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the field worker plans to revisit them shortly to find whether 
her work was successful m getting them under medical super- 
vision agam As has been said, 57 children had died since dis- 
charge and 27 could not be located 

When the present medical supervision of the children dis- 
charged smce 1922 is studied accordmg to the length of tune smce 
discharge, it is seen that the more recently discharged children 
are more apt to be imder supervision It is worth notmg that 
there was a particularly heavy mortahty among children dis- 
charged m 1923 and m 1926 These were also the years of the 
greatest number of discharges and it may be that m these years 
new pohaes were made concermng the length of care and type 
of cases It would also appear that m 1924 and 1925 a more 
satisfactory method of refemng discharged children for medical 
supervision was adopted, as judged by the fact that of the 1924 
discharges there were 19 per cent not under medical supervision 
and m 1925 only 8 per cent Smce 1925 this percentage has been 
still lower (Table V) 

TABLE V 


IvIeOICAL SuPERMSrON AT THE TlME OF TOLLOW-UP '\CCORDING TO 

Year of Discharge 


i 

1 

Ytir of 1 

dfjcbarp: 

Tout ' 
childrm 

Children discharced according to medical aupervuion 
ac time of follow up 

Satufacfory 

Private 

phj’itctan 

aupcrvision 

Clinic 

In 

boYpital , 

No medical 
tuperviiion i 
(care unsatli , 
factory) | 

Deceased 

Not 

found 

Total cliildren 

272 


120 

4 

30 

57 

27 

1928 (6 mo ) 

26 

> 

14 

1 

1 

3 

— 

1927 

44 

8 1 

27 

— 

3 

4 

2 

1926 

ss 


29 

— 

4 

! 14 

5 

1925 

36 


16 

1 

3 

8 

6 

1924 

43 


16 

— 

8 

6 

6 

1923 

54 


17 

1 

7 

16 

6 

1922 (6 mol 

1 14 

hbhi 

1 

I 

4 

6 

2 


There is a better showmg for the children under ten, smce 
61 per cent of them were under satisfactory medical supemsion, 
and 57 per cent of those aged ten or more (Table VI) 

WTien the present medical supervision of the children is con- 
sidered accordmg to the scheme of classification of the Assoaa- ^ 
tion of Cardiac dimes,® it is apparent that those m Class F 
(patients with potential heart disease) are less apt to be imder 
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TABLE VI 

Muicai. SurutniioK at nii Tlvc or Fotiow i r Anwoisc to 
Act* AKO Stx or nil Cnaortv 


Aft nj m 


ChiUren jHchjrcnJ utwdiac < etixU 
M tlM Cd lonowtup 

nr^rvlMa 



la 

McdAU] 
iHiurWati 
(Ci »AUti 

Jkwt) 

Dtn mJ 

Km 

foinJ 


KBS' 


272 

m 

I**!! 

4 

30 

57 

i 27 


U 9 


63 1 

^ 1 

18 

26 


Gkli 

133 1 

19 

1 ^ 1 

2 

' i 

31 


UndfrS 

3 


1 2 

— 

^ 1 

— 

I 

5-9 

124 

12 


3 

13 

23 

13 

10-14 

13 

22 


— 

1 / 

31 

11 

iSandtAxr 

2 

— 

1 


— 

— 


S« lUtfd 

6 

' — 

\ 


— 

3 



Aft U UM U JcuWcTft 


medical supervision, although the numbers are rather small to 
permit generabzabons However, it uould seem necessary to 
impress upon the patients in Class F the need for medical super- 
vision (Table TO) 

TABLE VII 

MtotcAL Surewtstox At Tilt TiMt or F>u> u i r \i loiwvi k 
CLAS iincATiox or IIcaxt Cosomn?. 


CUmlatien 
ei hart 
mduKKS 

Toni 

kiKtrea 

Cwli^TB dftdatftj owMiLAf 1 rrtj«al 
u tjBo ai loU>w«T> 


&jn>(Kio(r votsmu** ^ 

WwftUl 

K m4w 1 ' 

1 t>fc.rd 

Nm 

found 

hrrtt 

rkrarUB 

OoK 

Totil chfldroi 

Z72 

34 

120 

-1 1 

1 ■*" 1 ^ 

1 27 

CUisI 

60 

A 

3B ' 


/ ' 5 

1 H 

CUisIIa 

41 

7 1 

25 

1 


2 

CUfillb 

35 

6 

16 


2 ' 6 

3 

CUuIII 

63 

2 

14 


5 1 38 


C1a5« E 

21 

6 

8 

1 


1 

CU»» F 

39 

4 

17 


^ 1 ^ 

6 

No rtated 

4 

1 

2 

— 




The general impression, os the worker visited in the homes, 
was that the children ii ere in a satisfactory condition It i\ ould 
seem that a follow up studj m later > cars Mill be even more 
mteresting as the children will be older and will have had a 
chance to show their abihties 

Most of the mothers were much mterested in talking about 
their children and had been carefully instructed at the heart 
dimes m caimg for them Those who had taken their children 
home against advice were sorry and reahzed that it was a real 
problem to care for them at home The chddren recen e notices 
in the majonty of coses advising them when to return to the 
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clinics, and in many cases the worker was visiting m the homes 
supervising the whole family Though many of these mothers 
had large famihes and were very busy, they seemed to feel it 
their duty and pnvilege to consider the sick child first 

In some of the homes, however, disease seemed to prevail 
In 15 families there was more than one member attendmg a 
heart chmc One case stands out in particular R I , discharged 
December 13, 1925, a boy now twelve years old, has been ad- 
nutted to a hospital four tunes m the two and a half years smce 
his discharge from Wynnefield He has twin brothers — one 
who at the tune of the %nsit was in a hospital with rheumatic 
fever, and the other, 1 1 pounds underweight and very nervous, 
was attendmg a heart chmc regularly A sister, twenty years of 
age, has a heart condition but was able to work The father of 
the children died of a heart condition The mother has smce 
married, and by the second husband has a two-year-old child, 
who the mother says is the healthiest child she has ever had 
This report, as to the results of treatment of children suf- 
fermg with rheumatic cardiovascular disease, is offered as a 
possible basis of companson for the results obtamed with smular 
patients by the serum- vaccme treatment and the treatment by 
“mtra venous desensitization or unmumzation with suitable anti- 
gemc substances’’ now m the process of development 

In dosmg I wish to express my gratitude to Dr John R Paul 
of New Haven for his careful revision and cnticism of this report 
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CONTRIBUTION BY DR JAMES CRAIG SI^rALL 

Fsou TOE LaBOJLATORIES of the PmEABELPItJA GENERAL HOSPITAL 


STREPTOCOCCI HT RELATION TO RHEUMATIC DISEASE 

Practically all of the recent studies of the rheuinatic dis- 
eases tend to show that streptococa are intimatelj concerned m 
their ctiologj The manner m which these organisms attack m 
producing pathologic lesions is quite complex, and at best but 
imperfectly understood in the present stage of our knowledge 
We mav consider three mam methods of attack, any one of 
which, or the combmation of aU, or any tw of which may oper- 
ate m the particular case 

These arc 1 Through the immediate effects of lodgment 
and growth of streptococa in the tissues 

2 Through the action of to-ons distnbutcd generally from 
some local focus of growth of streptococa 

3 Through the action of some other bactcnal products dis 
tnbuted from a focal source and capable of mduang and main 
taimng an allergic state of the animal organism 

It appears very probable that these three methods of attack 
seldomly operate smgly The simplest combmation of them may 
be outlmed as 

(a) The effect of the toxins distributed from a primary focal 
source of infection m produemg tissue damage at a distant pomt, 
which m turn serves as a prepared location for the secondary 
lodgment of the bacteria from the primary nidus of infection, 
or for other laclerta happenmg to gam entrance to and transporta 
Uon m the body flmds 
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to the secondary locahzation of the bacteria from the pnmar)' 
focus, or of other bacteria transported to the site of the allergic 
lesion 

Let us consider bnefly these three basic methods of attack 

1 The Actual Lodgment of Streptococci m the Tissues — 
Our expenence with lesions m which this ordmanly occurs has 
been that suppuration appears early, and that the identification 
of streptococci by both smear and culture constitutes a veij' 
commonplace bactenologic procedure Why then is the demon- 
stration of streptococci such a diflBcult and mconstant matter 
m the acutely inflamed jomts of rheumatic fever and m certam 
stages of other arthritides^ It is due to the nature of the strep- 
tococcus, which lacks \arulence, some wiU say Yet none are 
prone to classify the vanous streptococa obtamed m culture 
from these lesions as any other than pyogemc rmcro-organisms 
One of the outstandmg features of the local and metastatic ex- 
perimental lesions produced m animals by such strains has been 
suppuration Why the evanescent character of the acutely 
inflamed jomts m rheumatic fever when the usual lesions m 
which streptococci appear heal out slowly? 

In the arthritis produced by locahzation of the gonococcus m 
the jomts these rmcro-orgamsms are easily identified m the very 
acute stages and become more and more difficult to identify as 
the arthntis takes on a more chrome form Why should not 
these conditions apply m streptococcal arthntis, mstead of its 
being equally difficult to demonstrate the rmcro-orgamsms in 
both the acute and chrome forms of lesions of the non-suppurative 
type of this disease? 

These and many other considerations raise questions difficult 
to answer and cause one to speculate on the possibdity of whether 
or not the streptococa at times actually recovered from the joint 
lesions were present locally at the beginning of the mflammator}' 
process, as prune mstigators through them immediate irritating 
effects, or whether they came along as opportumsts to find tem- 
porarj'- lodgment m foa of lowered resistance to streptococa 

2 The Effects of Toxms of Bacteria — ^In the disease caused 
by true toxms as, for example, diphtheria and tetanus, two 
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features stand out These are (a) The lack of Ussuc mvasn c- 
ness of the bactena themseU es, and (b) the selective dction of the 
tonn on certain tissues known as trophism The local nidus of 
infection while usually easily identified, is ordinarily a minor 
consideration among the pathologic lesions established by the 
disease Toxin formation on the part of a bacterium does not 
appear to be a factor favoring the opening of tissue spaces for 
the general dissemination of the bacterium and may actuallv 
have the opposite effect 

Toxic products of strcptococa (endotoxins) are well recog 
nized Among the toxm formers, those of scarlet fev er and ery s 
ipdas stand out pre-eminently These tend to disseminate 
their toxins from localized areas of infection Invasion of the 
organisms is for the most part limited to the regional lymph 
channels The lesions which kill arc usually those produced m 
more vital organs and structures than those actually inv aded bv 
the bacteria 

The question of a toxic product gcnemllj dissemmated enters 
into any consideration of rheumatic fever The destructive and 
proliferative lesions m the heart and blood vessels, for example, 
have never been shown consistently to harbor the actual bac- 
teria hlay they be accounted tor on the basis of the action of 
a toxin’ And, it so, mav the acute exudative lesions of the 
jomts, pericardium, and pleura be accounted for on the same 
basis’ These are questions to which defhute answers cannot at 
present be formulated 

It IS pertment here, however, to make two observations 
The first is that 3olut lesions, as peripheral easily observed exu- 
dative lesions m rheumatic fever respond to sahcylate medica- 
tion, concerning the benefiaal effect of which on the destructive 
and prohferative lesions of the heart, there is senous doubt 
This difference of response m the two types of lesions suggests 
very stronglv that the vmderlying mechanisms producing them 
are different 

In caUmg attention to Streptococcus cardioarthnbdis* as 
being concerned m the etiology of rheumatic fever, it was shown 
that an antiserum agamst its rather subtle endotoxm could be 
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prepared In applying this antiserum chnically m rheumatic 
fever, chmcal detoxification of the patient and rapid improve- 
ment m the heart action, as evidenced by improvement in 
valvular tones, the decrease m size of dilated hearts, and the 
disappearance of the congestion of the hver, were more con- 
sistently observed than was a prompt clearmg up of the acutely 
inflamed jomts 

When more potent antiserum was prepared by the globulin 
precipitation methods, the decrease m volume dosage naturally 
led us to practice the admimstration of more hberal quantities 
of the antibodies We then began to observe actual extension 
of the acute arthritis to new joints closely following and appar- 
ently’’ asso mated with the admimstration of the antiserum 
This was spoken of as the “focal reaction” and has also been 
noted to foUow the admimstration of other antistreptococcal 
serums in acute rheumatic fever The explanation of this reac- 
tion -will be suggested later 

It IS significant here because the difference in response of the 
heart and jomt syrmptoms further suggests differences m then 
pathogenesis 

3 Bacterial Allergy — ^We then come to the third basic 
method of attack by streptococci — the question of bactenal 
allergy This is the newest and its significance perhaps the 
least understood We are handicapped m our interpretations 
here because we lack an understandmg of fundamental basic 
prmciples underlying the hypersensitive or allergic state and its 
relation to immumty A great deal of confusion wfll be avoided 
at the start if we appreciate the fact that the capacity of antigens 
for mducmg spemfic allergic states m animals depends more 
particularly on their chenucal composition than it does on them 
biologic origm, as was demonstrated by Wells and Osborne* m 
their work on purified vegetable protems SVnft’s® excellent 
work on allergy’- to streptococcus antigens amply demonstrates 
that these states m animals cross the bars of immunologic type 
speofiaty of the bactena Birkhaug-* confirms this and shows 
further that anunals rendered hypersensitive to antigens of 
streptococci are also hypersensitive to those of pneumococa 
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Opic‘ m studiongthcArthus phenomenon presented evidence 
to indicate that the h}*pcrscnsitise state in rabbits induced be 
mjcctions of crvstalhnc egg albumen and b\ horse serum, was 
rather intunateb related to the titer of prccipitms for these 
antigens in the animal’s scrum 

Von Dungem* brought forth candence to show that such 
substances as horse scrum and egg nhitc, contain a multiphata 
of protem substances, each of which acts as antigen for the 
production of its own spcafic precipitin, but that these pro 
apitins do not appear in the blood scrum of the immunizctl 
animal in the same rclatiae proportions in which the antigens 
occur in the horse serum or in the egg albumen Dochez and 
Stevens,’ and Birkhaug* have shown that multiple states of 
hypcrsensitn cncss exist in animals inoculated nath streptococci, 
one at least of nhich appears spcacs spcafic, the other not 

The lack of speaes spcafiat> in the allergic states induced bi 
experimental means with antigens of streptococa has led me* to 
make the suggestion that streptococa and perhaps pneumococci 
contain a highl) organized common protein, which acts as a 
“speafic allergen,” regardless of its biologic ongin In consider- 
mg the part which bacterial allergy plajs m disease it must not 
be forgotten that biologic speafiaty of the infecting bactenum 
IS reasonably regarded as a most important factor m Icndmg 
climcal and pathologic dcfimtion to an mfccUous disease This 
IS true e\ en wathin the streptococcus group as is readdy appre 
aated if we consider two such diseases as scarlet fever and 
erysipelas If we disregard this we are stnkmg a deadly blow 
at the speafiaty of bactenal disease m its broadest aspects Bo 
patients with the arthritis of rheumatic fever and with other 
forms of subacute and chronic arthnUs, exhibit hypersensiUy e- 
ness to the products of streptococa? The answer to this is 
easily found upon the mjeebon of mmute doses of the sahne 
extract of streptococa into sudi paUents Focal reacbons m 
the jomts and general reacbons clearly signify that they are 
If the saline extract is mjected mto normal mdmduals, these 
reacbons do not occur If the extract is boiled for two hours, 
the reacbons are stiU manifest upon mjeebon mto arthnbes 
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The logical deduction is that a bactenal toxin is not concerned 
If extracts of widely different types of streptococci are used, 
identical reactions are obtained in patients with chronic ar- 
thntis 

There is no doubt but that such individuals exhibit extreme 
grades of hypersensitiveness to products of widely different 
types of streptococa These reactions m chrome arthritis 
(mfectious tj^e) are commonly ehated with doses m which the 
amount of bactenal protem as calculated is about one 20 bilhonth 
of a milligram I do not know of any more outstanding example 
of hypersensitiveness m medical practice than this 

While these states exist m a disease condition, we must not 
be too prone to regard them as the one and only factor concerned 
m the vanous manifestations of the disease The}’- in no meas- 
ure militate against the conception of a toxm as being concerned 
as well m the disease An example ated by Neil® emphasizes 
this He records a case of hypersensitiveness to some protem 
factor of the diphthena bacillus which showed cross sensitization 
to certam non-toxic alhed bacilh as well This h}’persensitive 
state was m no way related to susceptibility or immunity to 
the toxin of the diphthena bacillus Any symptoms ansmg, 
therefore, as a result of this hypersensitiveness could not be 
regarded as clmical diphthena Neither can the allergic symp- 
toms m rheumatic fever be regarded as the whole story m this 
disease, even should they occur m every case 

On the other hand, the allergic symptoms do not occur with 
significant intensity m all cases of rheumatic fever In evidence 
of this we need only call your attention to rheumatic fever m 
childhood without jomt symptoms as contrasted with the ordi- 
nal}’- adult type of the disease -with jomt symptoms, and to the 
futility of sahcylates m the former as contrasted -with the 
apparent success m the latter Sahcylates tend to offset the 
allergic states m experimental animals The deduction, there- 
fore, agam appears logical that the exudative lesions m rheu- 
matic fever are manifestations of allergy and that they are on a 
different basis from the destructive and prohferatl^e cardiac 
lesions 
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Wc should not lose sight of the influence which both or either 
a toxin and the allergic state inaj ha\e in preparing the soil for 
the focal growth of streptococci in the inflamed tissues, but it 
need not neccssarilj follow that the streptococci which arc pre 
detcnnined to these lesions arc of the particular species pro\ iding 
the toirn or the allergen In subacute bacterial endocarditis as 
a complication of rheumatic endocarditis, we have an outstand- 
ing example of the entrance of a new tiTie of streptococcus to 
grow m tissue damaged by the toxic or allergic effects of its 
predecessor 

As a deiclopment of our studies of rheumatic fexer dunng 
the past two jears in which the antiserum and antigen of Strep- 
tococcus cardioarthntidis hn\e been used extensixely in the 
treatment of clmical cases, a working hypothesis has been de- 
veloped This mav be stated bneflj as follows 

The "destructive” and “proliferative” lesions of rheumatic 
fever (blood vessel and cardiac lesions) arc produced by a dif- 
ferent mechanism from that causmg the exudabv c lesions (acute 
arthntis) 

The former types of lesions are produced by the action of a 
specific toxic product (endotoxm) denved from a particular 
specific streptococcus The latter tvpe of lesion arises because 
of the establishment in the patient of a condition of hypersenst- 
bveness to a protem fraction contamed in strcptococa and is a 
manifestation of the Arthus phenomenon. This protem fraction 
IS a highly speaahred protein common to qmte diverse im- 
mological strains of strcptococa It acts as a "specific allergen” 
because of its chemical structure and regardless of its biologic 
ongm 

This conception does not disturb the speafiaty of the 
“destructive” and “proliferative” cardiac lesions of rheumatic 
fever, but does mdicate that the exudative arthritic lesions may 
depend upon bactenal “protem” speafiaty regardless of the 
strain of streptococcus suppfymg the parbcular protem in ques- 
tion, This non spedfiaty of the allergic factor as to serological 
type of streptococcus may not limit the arthritic mvolvements 
to a smgle specific streptococcus The rheumatic carditis, how- 
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ever, would be limited to a smgle specific streptococcus, because 
of the biologic specifiaty of its endotoxin 

The problem m therapy of acute rheumatic fever appears to 
be that of complete neutralization of the toxic factor by a specific 
antiserum without passively transferrmg to the patient h3T5er- 
sensitization to the protem antigen common to different strep- 
tococa The “focal” reaction m the jomts foUowmg the mjec- 
tion of the antiserum of Streptococcus cardioarthntidis^ m 
patients with acute rheumatic fever appears to be a mamfesta- 
tion of this passive transfer of allerg}’- To avoid this it would 
become necessar}’’ to remove from the antiserum the antibodies 
of the protem fraction of the streptococcus -uithout destroymg 
its effectiveness by the removal of any of its antitoxm content 

CHRONIC ARTHRITIS 

The relationship of those forms of chrome arthritis variously 
spoken of as atrophic, hypertrophic, rheumatoid, and deforming 
arthritis to the arthritis of rheumatic fever, is but poorly imder- 
stood That there is a relationship has appeared very early m 
our work upon the chmeal tnals of the antiserum, vacemes, and 
soluble antigens of Streptococcus cardioarthntidis m such 
patients 

Well-marked general reactions accompamed by focal activa- 
tion of the jomts m patients with these forms of chrome arthritis 
followed the injection of small doses of the vaceme prepared from 
this streptococcus ^^fflen the reactions were sho-wn to occur 
foUowmg the subcutaneous mjection of doses as small as that 
represented by 50,000 of the kiUed streptococci, it was decided 
to employ only the sahne extracts of the bactena as a means of 
reduemg and of more accurately regulatmg the dosages to be 
employed 

The bactena, washed free of the flmd medium m which they 
were gro-wn, were suspended m normal salme in a concentration 
of 100 mfihons per cubic centimeter After a penod of seven 
days m the refngerator, the bactena are removed by filtration 
and the water-clear salme extract only is preseix’ed for thera- 
peutic use This extract, spoken of as soluble antigen, must 
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be further diluted with nortnnl saline for clinical use At present 
three dilutions of it arc being used Ihcse ire represented b) 

1 to 1 million, 1 to 10 million, and a 1 to 100 million dilutions of 
the aboi e extract T ollowing the injection of as little as 1 /20 c c 
of the 1 to 100 million dilution m jiaticnts uitli chronic artlmtis 
definite general and focal reactions insc When one considers 
that this amount represents 1 /20 of the saline extract of a single 
streptococcus, the extreme hiTicrscnsitu encss of this tiTic of 
patient to the product immcdiatel) becomes apparent 

This tjpe of therapj at once strikes one as being ver> differ 
ent from lacanc therapj The important differences are 

1 Onlv indinduals suffering from chrome arthntis show 
reactions to such small amounts Normals are insensitne to 
them 

2 The small amount of antigen in the dosage used would 
not be considered suffiaent to be cfiiaent in bmlding antibodies 

3 Individuals reacting to the unheated antigen wall also 
respond to antigen which has been boiled for two hours so that 
an ordinarj hactcnal toxin does not enter as a factor 

4 Antigens prepared from streptococa of widely different 
characteristics ehat corresponding responses in the patient with 
chrome arthritis 

On the basis of these considerations we ha\ e come to regard 
these forms of chrome arthntis as mamfestations of the extreme 
hypersensitixation of the individual to certam products of strep- 
coca These products are not endotoxins smee bodmg the antigen 
for two hours or varying the type stram of streptococa from 
which the antigen is prepared does not matenally affect the type 
or seventy of the individual’s reaction They suggest very im- 
portant considerations beanng on the etiology and pathogenesis 
of chrome non-suppurativo arthntis First, that the disease 
need not be produced by a toxm forming, pathogenic strepto 
coccus Second, the lack of strain speafiatj m these reactions 
to antigen renders it probable that a great many vnneties of 
streptococa have the property of inducing a hypersensitive state, 
which mamfests itself as chrome arthntis m patients Third, 
the relatively inert streptococcus growing m a focus of infec 
voi. 13— js 
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tion SO insignificant as to escape detection clinically, may yet 
be responsible for the chrome arthntis, through its supplying 
for dissemmation minute amounts of soluble non-toxic strep- 
tococcal products which act as sensitizing agents 

From the standpoint of therapy, the problem m chronic 
arthntis, we believe, is that of desensitization, rather than that 
of buildmg up specific resistance to a particular streptococcus 
identified in a focus as the probable offender in a particular case 
Two things are necessary in this form of treatment 

1 Removal or elmnnation of closed foa harbonng strepto- 
coca, so as to be nd of such foa as reservoirs for supplymg the 
sensitizing products 

2 Treatment with carefully regulated small amounts of the 
soluble products of streptococa, in a course of injections for 
“desensitmng” the patient 

The dosage of the soluble antigen, the method of mjection, 
and the time interv''als between mjections are more important 
considerations by far than is the tj^ie of streptococcus from 
which the antigen is prepared 

We have employed extremely small doses injected subcuta- 
neously at four- to seven-day mtervals The dosage is very 
gradually increased as a tolerance for it appears to be estab- 
lished, and the interval is prolonged with the larger doses 
Our schedule of dosage for the soluble antigen of Streptococcus 
cardioarthntis is 


DHutiOQ 0 

Dilation 1 

Dilation 2 

1 100,000 000 

1 10 000,000 

I 1,000,000 

0 05 C.C 



0 07 “ 



0 10 “ 



0 15 “ 

0 15C.C 

0 15 c c 

0 25 “ 

0 25 '■ 

0 25 “ 

0 35 “ 

0 35 " 

0 35 " 

0 5 “ 

0 5 " 

0 5 “ 

0 7 " 

0 7 “ 

0 7 " 

1 0 “ 

1 0 “ 

1 0 •' 


A given dosage should not be maeased as long as it ehats 
general or focal reactions, affects the pulse-rate, tends to lower 
blood-pressure, or is attended by a loss of body weight 
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The last tivo cx)nsidenUons arc most important because it 
15 often dilhcult -where a patient is suffering grcatlj from arthritic 
pains to determine uhether or not these have become worse 
following an injection 

While well aware of the c.-rpcnmcnlal cvndtncc in ammals that 
intravenous admimslration of antigen is the most effective 
method of bnnging about dcscnsitization v\e have not employed 
it eirtensivelj m patients under this treatment In the majonty 
of cases such considerations as advanced age feebleness m>o 
cardial weakness, kidney disease cause one to hesitate over 
emplojang any form of intravenous therapy 

In suitable cases after the subcutaneous injections hav e been 
continued for some time, vve have used intmyenous injections, 
but as yet have insufBacnt data to formulate any companson 
of these results with those following subcutaneous administration 
Thus our hyTMthcsis in regard to chronic arthntis diflcrs 
essentially from that mentioned in regard to acute rheumatic 
fewer, but chiefly In one particular, namely, that a specific 
biologic toxin of streptococa vs not a factor in the pathogenesis 
of chrome arthntis Foa harbonng streptococa are regarded 
as distnbuting non toxic sensitinng antigens which appear to 
be common to many vainetics of streptococci Chronic arthntis 
arises not because of infection with a particular type of strep 
tococcus, but because of the hypersensitive state induced by an 
“allergen” common to many types of streptococa 

In rheumatic fever this same type of allergy exists, but the 
essential lesions of the disease are not in the joints but in the 
blood vessels and heart These latter ate regarded ns ansmg 
from the effects of a speafic biologic to-nn which appears to 
have a selectiv e action on endothelial tissue Of the two tvjoes 
of disease, rheumatic fever Is much more complex than is chrome 
arthntis because of the multiple factors involved m the several 
types of -pathologic lesions 
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SPONTAlIEOnS SUBARACHNOID HEMORRHAGE 

Dotinq the past Year, 3 patients Mere admitted to the 
Medical Division of the UniYcrsitj Hospital, in whom the 
diagnosis of sixmtaneous subarachnoid hemorrhage was made 
The pauaty of medical literature on this subject in this country 
has been deprecated by the few American authors who have 
written on it particularh by Samuel Leopold' in 1914 and 
Josephine Neal* in 1926 Suffice it to say, that the most com 
prchensiYO contnbution by C P Symonds* of Guy’s Hospital 
in 1924, contains 77 references to current literature, only a 
single one of which rras published in this country 

Subarachnoid hemorrhage maa result from a great vanety 
of causes It may occur m vanous tyyies of memngltis par 
ticularly syphilitic, tuberculous and memngococac. It may 
occur as the result of a blood dyscrasia and has been observed 
in hemophilia purpura, and leukemia Bleeding into the sub 
arachnoid space may anse from rupture of an embolic mtra- 
cramal aneurysm which has dea eloped dunng the course of 
malignant or subacute infectious endocarrhtis Recently a pa- 
tient has been seen m whom hemorrhage mto the subarachnoid 
space resulted from the rupture of a cerebral cySt mto the lateral 
\entncle Trauma of course may be the cause The reasons 
for subarachnoid hemorrhage m most of these cases are obvious, 
inflammatory processes, defiaency m factors concerned in co- 
agulation and acadental causes 

There ore however, other instances of subarachnoid hem 
orrhage m which all of these factors can apparently be excluded, 
and to this group the term "spontaneous” has been apphed 
S6g 
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Etiology —The frequent occurrence of spontaneous sub- 
arachnoid hemorrhage m young and otherwise healthy indi- 
^'lduals has occasioned the greatest amount of interest m the 
etiology and pathology of the disease The word spontaneous 
excludes all cases resulting from trauma, speafic infections, and 
blood dyscrasias This leaves only artenal disease and artenal 
aneurysms of non-bacterial ongin to be considered 

In regard to artenal disease it would appear at first thought 
that artenosclerosis would be the commonest cause, but the age 
inadence of spontaneous subarachnoid hemorrhage is in strik- 
ing contrast to that of cerebral hemorrhage, the chief cause of 
the latter adimttedly artenosclerosis 

In Neal’s- senes the average age of 20 cases was twenty- 
seven years In S 3 Tnond’s* senes of 114 cases compiled from the 
hterature 39 of undetermined etiology averaged thirty years of 
age 

It appears therefore, that although artenosclerosis may pro- 
duce spontaneous subarachnoid hemorrhage the early age in- 
cidence of this disease is strong e\adence against its being the 
usual etiologic cause 

The possibilities of vessel rupture in the absence of arteno- 
sclerosis atheroma, and aneurysm have been considered b}’’ 
Parkes Weber* who quotes ReuterwaU ® The latter recorded 
careful exammations of the basilar artery m 82 autopsies, in 7 
he found transverse rents in the internal elastic lamina which 
dunng life had imdergone connective-tissue repair In this 
senes the age incidence ranged from thirty-eight to seventy 
years 

S 3 'monds® beheves that the Contmental writers have not 
paid suffiaent attention to the role played by aneurysm in the 
etiolog)”^ of this condition 

In 1859 Sir WiUiam Gull® stated, “whenever young persons 
die mth sjmptoms of ingravescent apoplexy and after death, 
large effusion of blood is found, espeaally if the effusion be over 
the surface of the bram in the meshes of the pia mater, the pres- 
ence of an aneuiysm is probable ” 

The extreme ranty of sxqihihs as a cause has been empha- 
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^izcd pArticularlj In Turnbull’ md Fcarnsides,* m fact neither 
author behetes that svphihs is c\cr a cause of intmcramal an 
eura-sm 

Feamsides* rccorderl 44 eases of ancur>sm of the cerebral 
artenes in S432 autopsies at the Pathological Institute of the 
London Hospital between 1907 and 1913 of which 13 were the 
result of mfcctn c emboh and 31 of medial degeneration In 1 1 
of the latter whose aaerage age at the time of death was thirt> 
eight years, no other evidence of cardioanscular disease was 
obscnaKl None was regarded as syphihtic in ongin in strik- 
ing contrast to aortic aneurj sms 96 2 per cent of w hich w ere 
due to syphilis, and to artenal aneurysms of \esscl 3 other 
than those of the brain and aorta, all of which were of syphilitic 
origin 

Haney Cushing* in 1923, recorded 5 instances of intra- 
cranial aneurysm 4 of which had ruptured and were found at 
autopsy A single case operated tor suspected brain tumor was 
found to have a pulsating aneurysm 

The ages of these S cases ranged from twenty -six to fifty 
two years Only 1 of the 4 proved at autopsy was diagnosed 
dunng hte This patient was studied by Symionds yvho was 
yasitmg Cushing’s Clmic at that time and fumishcrl the impetus 
for Symonds’ future contnbutions to this subject 

From these facts it may be inferred that intracranial an- 
eurysms in young persons are not uncommon and that they 
hardly ey er are due to syphilis IXTiether they are congemtal or 
result from congenital weakness in a localised area m the ar 
tenal yvall in the absence of embohe infection is a matter of 
speculation , that they are found postmortem is certain 

Numerous yvnters have ated instances of 2 or 3 attacks of 
spontaneous subarachnoid hemorrhage in the same individual 
Some of these patients have been found postmortem to have 
small aneurysms, presumptive eyndence that rupture of a small 
aneurysm may heal 

It has been assumed that hemorrhage may occur from a 
functional vasomotor disturbance of the vessels in the sub 
arachnoid region, analogous to that which 13 supposed to occur 
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m Raynaud’s disease and m certain cases of migraine, espea- 
ally since the latter has been a rather frequent s3Tnptom long 
before the onset of hemorrhage Perhaps this vasomotor dis- 
turbance may occur in heat stroke and explam the recorded in- 
stances from that cause 

That a functional vasomotor disturbance is not a frequent 
cause is certain, the sudden onset of symptoms and their rapid 
progression are e\ndence of a more fulminating process 

Symptoms — The symptoms which result from hemorrhage 
into the subarachnoid space result from increased intracramal 
pressure, and extravasation of blood into a serous cavity 

If the hemorrhage be small and if it ceases promptly there 
IS httle increase in general intracramal pressure, so that only 
headache, vertigo and voimting may occur There is sometimes 
a bnef loss of consaousness, even if the hemorrhage be small, 
which has been attnbuted to the actual shock of vessel rupture, 
comparable to the bnef unconsaousness which may occur in 
cerebral concussion This symptom was not observed m our 
cases Sjononds^ comments on the frequency with which the 
patients state, “somethmg seemed to snap at the base of mj 
skull ” One of our patients “suddenly felt as if he had been hit 
with a hammer behmd the nght ear ” If the hemorrhage be 
large and if it continues, coma and rapid death may ensue 

The symptoms and physical findings resulting from sudden 
extravasation of blood mto a serous czmty, are those of memngeal 
imtation, perhaps indistmguishable from menmgismus or men- 
mgitis Moderate fever is the rule, comparable in all respects 
to that produced by sudden hemorrhage into any serous 
caxaty 

Diagnosis — The diagnosis of subarachnoid hemorrhage de- 
pends on 3 facts, premous knowledge of its existence, its symp- 
toms bnefl)' those of increased intracramal pressure and men- 
ingeal imtation, and on the exammation of the spinal fluid 
The diagnosis of spoufancous subarachnoid hemorrhage is made 
by excludmg all of the well-recognized causes of intracranial 
hemorrhage, trauma, rupture of an intracranial cyst, tumor, 
acute and chronic meningitis, malignant and subacute infec- 
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tious cndocarJitis, sometimes producing mtracramal mr colic 
ancuo’sms and diseases of the blood per sc 

From* m 1904 described the spinal fluid m subarachnoid 
hemorrhage so comprehcnsucK that subseciuent maters have 
been unable to do more than confirm his obscnations He 
stated that the spinal fluid usuallj was under increased pressure 
and that it was umforml> mixed wath blood On standing no 
coagulum formed but the red cells scttlcil to the bottom Icai 
mg a supernatant fluid m which xanthrochromia dcanloped 
ItTiere blood is present from acadcntal contamination, the spinal 
flmd obtained m 4 or more tubes succcssivcl> is not umtorml> 
blood tinged, a coagulum forms and jcllowash discoloration does 
not de\ clop in the supernatant flmd 

From further stated that the supernatant yellow fluid re 
acted positiacly for bile pigment and that pan passu wath this 
hemoljsis there is an increase m the bile pigment in the blood 
and unne In 1926, Parkes Weber* applied the van den Pergh 
test for bilirubin to the cerebrospinal fluid from a ease of sub 
arachnoid hemorrhage and found an increase in the mdircct 
reaction. In this same patient the indirect reaction in the blood 
serum was also above normal 

It IS a common experience in hospital practice to encounter 
the idea that hemorrhagic spinal fluid usually results from con- 
tamination at the time of spinal puncture 

Knowing this and realizmg the difbculties m any particular 
case despite the entena established by From, we seized upon the 
Van den Bergh test hopmg that it would help us settle the ques- 
tion of true hemorrhage versus hemorrhage from contamination 
Accordmgly, a senes of van den Bergh tests were made of 
spinal flmd after the addition of blood in vitro and through the 
courtesy of Dr Frazier and Dr irtUler, 19 hemorrhagic spinal 
fluids were obtamed from recentl> operated bram tumor cases and 
unoperated patients with fractured skulls where there was no reas- 
onable doubt that the blood in the flmd resulted from intra- 
cramal mjury 

This experimental work is not complete It will be presented 
in due course, with simultaneous observations on the bilirubin 
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content of the blood plasma and certain studies now m progress 
relative to the bihrubm content of hemorrhagic effusions m 
other serous cavities Suffice it to say, that we have no evidence 
yet to confirm Parkes Weber’s observation that the van den 
Bergh test is capable of distmguishing pre-existing hemorrhage 
from that of accidental contamination in the spmal flmd 

The following cases illustrate the symptoms, signs, and spinal 
fluid findings pre\nously described 

Case Reports — Case I — Male, colored, aged thirty-one, 
while laughing very heartily on November 20, 1927 was suddenly 
seized with an mtense ocapital headache He did not lose 
consaousness The next mormng he was sent to a nearby hos- 
pital where he became dehnous and required large doses of mor- 
phin for relief of mtolerable headache Three spmal punctures 
were done, each with temporary rehef of headache The fluid 
was blood tinged but this was regarded as being due to accidental 
coiUainination He was admitted to the Umversity Hospital 
on December 1st On physical examination the blood-pressure 
was elevated, systolic 160, diastohc 75, temperature 99, pulse 48 
and respiration 16 The patient was drowsy and stuporous, and 
the neck was ngid The reflexes were shghtly exaggerated with 
an abortive ankle-clonus on the nght side The blood Wasser- 
mann was negative A roentgenogram of the head by Dr 
Pancoast showed slight convolution atrophy in the frontal re- 
gion Spinal puncture .on December 3d revealed grossly hem- 
orrhagic fluid — two days later it was xanthochronuc, and sub- 
sequent specimens on December 8th, 9th, 12th, and 15th were 
similarly tmged Wassermann tests on the spinal flmd were 
negative The van den Bergh test on the blood-serum on De- 
cember Nth gave a negative direct reaction and an indirect 
reading of 1 8 units No van den Bergh test was made on the 
spinal fluid There was never any chmcal evidence of jaundice 
On December 19th the patient was free of headache and symp- 
tomatically veil He was discharged on December 24, 1927 

Case JI — hlale, white, aged forty-ope, vas admitted to the 
serAice of Dr Alfred Stengel on December 29, 1927 On the daj 
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of admission there dc\ eloped without apparent cause, an in 
crcasingl) sc\crc ocnpital headache which became so intense 
while running for a street car, that he had to stop and sit down 
He was found sitting on the paeement and brought to the hos 
pita! The preenous medical historj rcecalcd an interesting 
store He had preeiouslj been admitteel to the Unieersit) Hos 
pital at the age of sixteen jears, m 1903 While in the hospital 
at that time his chief complaints were headache and backache 
The pulse was sloee, and there teas a moderate fluctuating tem 
perature for twelee dajs with a leukocjtc count ranging from 
12,000 to 18,000 A diagnosis of serous meningitis was made 
Rccoeorj was complete and uncaentful There was no examina 
Uon of the spinal fluid On admission December 29, 1927 he 
complained of intense headache The mental state was normal 
Nothing of note was found on routine phasical exarmnation and 
neurologic exanamation revcaletl nothing abnormal The first 
specimen of unne contamod a trace of sugar — the fasting blood 
sugar was normal The blood Wassermann was negative 
Spmal puncture was done on December 31st, the fluid was under 
mcreased pressure and was umformlj blood tinged Similar 
fluid was remoced on Januarj 3d On Januan 5th the fluid 
had become xanthochromic The Wassermann on the spinal 
fluid was negatn e 

X Ray exainmation of the head bj Dr Pancoast showed cal 
afication in the region of the right choroid plexus, with atrophj 
of the dorsum scllae and posterior chnoids, suggestmg increased 
intracramal pressure The unilateral calafication in the region 
of the choroid plexus was regarded by Dr Pancoast as suspicious 
of calafication within an mtracranial tumor m the right temporo 
parietal region 

This report suggested the diagnosis of cerebral neoplasm but 
there were no confirmatory focal or ocular signs of tumor In 
new of the fact that the previous illness m 1903, diagnosed 
serous memngitis, mght well have been a prenous subarachnoid 
hemorrhage, cases with recurrence are not uncommon, it was 
thought by Dr N R Clarke, the intern on the ward, that the 
calafication demonstrated in the roentgenogram might haie re- 
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suited from the previous hemorrhage at the age of sixteen The 
patient was discharged sjuuptomatically well on Januar}'’ 17, 
1928 

Case III — Male, white, aged seventy, was admitted to the 
ser\nce of Dr Alfred Stengel on September 21, 1928 On Sep- 
tember 17th he suddenly “felt as if he had been hit with a 
hammer behmd the nght ear ” Severe frontal headache ensued 
On physical examination the penpheral vessels were markedly 
sclerotic There was a shght ngidity of the neck The heart 
was enlarged to the left and there were numerous extrasystoles 
A bilateral Babmski was present The blood Wassermann was 
negative Spmal puncture on September 22d revealed grossly 
bloody fluid The spinal flmd Wassermann was negative The 
spmal flmd on September 25th was bloody and on October 13th 
it was xanthochronuc On November 2d the fluid was dear 
The van den Bergh test on this flmd showed a negative direct 
reaction and an mdirect reaction of 0 2 umts On October 10th 
the blood serum van den Bergh showed a delayed direct reac- 
tion and an mdirect reading of 0 9 units There was no chmcal 
evidence of jaundice On November 2d when the spmal fluid 
was clear, the van den Bergh test on the blood serum was nor- 
mal The patient was discharged free of symptoms on Novem- 
ber 2, 1928 

In regard to the ophthalmologic findmgs, in Case I Dr 
HoUow’^ay’s examination showed a weakness of the right external 
rectus musde and a distinct bitemporal pallor of the fundi, 
Case II ivas normal and Case III exammed by Dr A G Fewell 
showed advanced retinal angiosderosis None of these patients 
showed subretmal hemorrhage, which has frequently been de- 
scnbed m subarachnoid hemorrhage and which results from ex- 
travasation of blood along the sheaths of the optic nerves sub- 
sequently to appear under or rupture through the retma 

Herpes zoster was not obsen'^ed, two instances of which 
ha\e been descnbed by Adie*® resultmg from extravasation of 
blood mto the spmal subarachnoid space 

IMassive albuminuria has been recorded by Widal “ 
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Schneider' nnd others as a sinking and sometimes confusing 
occurrence in subarachnoid hemorrhage Thca bchcae thnt 
there is adequate exiierimental eaidence to justifa the state 
mcnl that this condition ma\ result from lesions of the floor 
of the fourth aentndc, analogous to the puncture diabetes of 
Claude Bernard 

While transient gljcosuna ■nath a normal fasting blood 
sugar uns found in one of our cases, there uas no instance of 
massne albuminuna 

Prognosis — The prognosis of spontaneous subarachnoid 
hemorrhage depends on the cause of the hemorrhage its mag 
nitudc, its duration, and its recurrence 

In those cases uhere hemorrhage results from sunstroke or 
presumablj from some \asomotor disturbance, the extraansn- 
tion IS small, and recoaerj ma\ be expected nhen increased 
intracranial pressure is rebec ed b\ spinal puncture Those 
which occur dunng couth, presumable due to congenital weak- 
ness of the arterial walls or rupture of small aneun sms, probabl> 
congenital, frcquentlc rccoccr, although recurrence is not un 
common 

In older patients where adcanced arteriosclerosis is pre 
sumabl) the cause, nnd the hemorrhage therefore is not “spon 
tancous” particularly if these arteriosclerotic changes produce 
acquired aneurysms which subsequently rupture, the prognosis 
IS extremely unfavorable 

Treatment — ^From what has been slated, it is apparent that 
spinal puncture is mdispensablc m diagnosis It is equally in 
dispensable in treatment If the hemorrhage has ceased prior 
to puncture, and if the intracranial pressure can be rebec ed, it 
IS life savmg Theoretically the sudden relief of intracramal 
pressure may predispose to further hemorrhage, but this is a 
justifiable nsk because if the hemorrhage be massice or con- 
tinuous the prognosis is extremdv grave In our cases striking 
rehef of headache was observed and perhaps life itseU was 
preserved by its use Other methods of reducing intracranial 
pressure, particularly the mtracenous use of hypertomc glucose, 
may be of value 
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The 3 patients "with subarachnoid hemorrhage, whose his- 
tones have been presented, all recovered Their etiology there- 
fore must remain obscure If one is permitted to draw deduc- 
tions by comparison and analogy we may assume that the dis- 
ease m Cases I and 11, m \aew of their ages, the absence of con- 
comitant diseases, and the absence of evidence of degenerative 
cardiovascular disorders, probably resulted from rupture of a 
small intracranial aneurysm which healed There is evidence in 
Case n that hemorrhage occurred first at sixteen years of age, 
subsequently at forty-one We beheve that these 2 patients are 
illustrations of spontaneous subarachnoid hemorrhage 

The age of Case III, the obvious evidences of cardiovascular 
disease and advanced arteriosclerosis are mdicative of hemor- 
rhage from an arteriosclerotic mtracramal vessel Aneurysmal 
rupture cannot be excluded, but this occurrence at the age of 
seventy, in the presence of marked sclerosis, would probably 
have been fatal 

Summary — 1 Spontaneous subarachnoid hemorrhage un- 
phes sudden extravasation of blood mto the subarachnoid space, 
in the absence of trauma, speafic mfection, disease of the blood 
per se, or acadental hemorrhage mto the subarachnoid space by 
way of the lateral ventricles secondary to deep cerebral injury 

2 The symptoms, signs, and spmal flmd findmgs are ated, 
with particular reference to the possible value of the van den 
Bergh test for bihrubm, as a method of distmguishmg between 
true and accidental hemorrhage mto the spmal fluid 

3 The case histones of 3 patients are presented m 2 of whom 
the diagnosis of spontaneous subarachnoid hemorrhage seemed 
proper because of symptoms, signs, and spmal flmd findmgs 
charactenstic of this condition 
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AN ANALYSIS OF CARDIOVASCULAR-RENAL DISEASE 
FROM THE STANDPOINT OF ACCURATE DIAGNOSIS 

TinRT\ FIVE j cars ago Sir Clifford Allbutt published the 
first of a number of papers which established a basis for a clearer 
conception of essential h>'pertension and arteriosclerosis In 
spite of an increasing knowledge of the MTierlension problem 
since that time and additional information regarding kidney 
disease gained by better methods of blood chenucal anal) sis the 
clinicopathologic pictures of hypertension, ncphntis, and ar 
tenosclerosis are still confused m the minds of the profession in 
general Indeed, the renal division of this subject is in a special 
state of confusion 

Beginning -mth a pathologic classification of nephritis from 
the time of Bnght we were forced after the advent of better 
blood chemical methods to adopt a clmical grouping based upon 
disturbed renal function During this later period clmiaans 
minds hale been divorced from the pathologic basis of kidney 
disease and students have been taught that it is impossible to 
correlate the chmeal and pathologic findmgs in nephntis This 
IS a 1 ery unsatisfactory state of affairs and because of the con 
fused nomenclature of nephntis and this bad teaching students 
and practitioners of medicmc very freely confess their mability 
to understand the problem of kidney disease Recenth there 
has been a definite tendency to return to a pathologic classi 
hcation suggested by the German workers Volhard and Fahr 
It IS significant that Amencan text books of pathology and 
medicme are each year, m increasing numbers, adopting this 
classification which is based upon etiology and pathogenesis as 

VOJ- 13—56 881 
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much as upon anatomical alterations and m my opmion mdi- 
cates a very wholesome tendency m regard to the present-dav 
conception of kidney disease The harassed medical student of 
toda}’- suffers, however, because he is in this transition period, 
some of his teachers and texts offer him an old time pathologic 
•classification (chronic parenchymatous and chrome interstitial 
nephritis) , others insist upon a chmeal grouping determined by 
ewdences of disturbed function (nephritis ■with nitrogen reten- 
tion and nephritis “with water retention), and stdl others are 
beginning to dmde the subject, according to the teachmgs of 
Volhard and Fahr, mto nephritis, nephrosis, and arteriosclerosis 
of the kidney 

This discussion todaj has to do chiefly "with the mdi'vidual 
of imddle life, generally overweight, who has high blood-pressure, 
albuminuna, and frequently edema, and who complams of short- 
ness of breath, headache and dizzmess, and digestive disturb- 
ances The chmeal picture of an edematous mdividual with high 
blood-pressure, sittmg up in bed puffing for breath is a common 
one both m pnvate and hospital practice, and is the type of case 
that IS loosely called cardiovascular-renal disease The em- 
plojunent of such an mexact term connotes loose thinking on this 
subject and as a consequence leads to unsatisfactory treatment 
and bad judgment m prognosis 

Due to a better imderstanding of the nature of the hyper- 
tension process, to better methods of estimating kidney func- 
tion, and to a general adoption of a more satisfactory classi- 
fication of nephritis I beheve we now are in a position to ade- 
quately analyze these cases givmg a more accurate diagnosis 
based upon etiology and pathogenesis, anatomic change and 
functional derangement 

A patient vnth hypertension and albummuria may fall mto 
any one of several groups, viz 

1 Essential hypertension 

2 Essential hjqiertension which has progressed mto chronic 
nephritis 

3 Cardiac disease with renal congestion 

4 Chronic glomerulonephritis 
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Because of high bloofl pressure slight albuminuria or retinal 
changes discos eretl b> an ophthalmologist (mans of whom still 
confuse the findings in hypertension artcnosclerosis and neph 
ntis although the advance in knowledge of pathologic alterations 
in the eve ground has kept pace with our general understanding 
of saiscular disease) the indisadual with essential hvpcrtension 
has been told too frcquentlj in the past that he suffers from 
“Bnght’s disease ’ and as a result h\es a life of in\ alidism in the 
expectation of a death from uremia which rareh comes We 
base made little adsaincc in our understanding of the cause of 
essential hypertension but we haae progressed far in our knowl 
edge of its course and its effects upon the xnnous organs and 
tissues The life history of the hyjicrtension process might be 
bnefly sketched in the following fashion 

As to eUologi we presume there is much in heredity for we 
arc all familiar with the increased madcnce of high blood pressure, 
apoplexy , heart failure, and kidnca disease in the family histones 
of such patients Many close students of the subject belies e 
that the stigmata indicating potential hypertensisc disease arc 
disturbances of the autonomic nervous system manifested by 
signs of vasomotor instability dunng the early years of the in 
dividual A little later, that is dunng the 20 5 or 30's there oc 
cur penods of hypertension with a quick return to normal fol 
lowmg rest and relaxation. Dunng middle life there is a sus 
tamed hypertension with failure to return so promptly to normal 
following rest Later dunng the SO’s and 60's the evil effects 
upon the organs, espeaally the artenes, heart, and brain are 
mamfested, and having withstood the hypertension for a penod 
of fifteen or twenty years the individual finally succumbs to 
heart failure, apoplexy, or in a small percentage of cases to renal 
disease 

In perhaps 10 per cent of instances the process that we have 
just discussed, essential hypertension, eventuates m chronic 
nephntis Differentiation which determines prognosis and treat- 
ment IS based upon the results of renal functional tests An in 
dividual with hypertension presents himself for examination, 
perchance there may be a trace of albumm in the unne Tests 
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of renal function aid matenalJy in determining whether the kid- 
neys are affected to what degree, and what the treatment shall 
be, contmued observation with renal functional tests gives an 
indication as to prognosis If these tests, namely, two-hour- 
specific-gravity tests, the excretion of phenolsulphonephthalein 
and the blood-urea are vnthin normal hmits and remam so, the 
slight albuminuna ma}'^ safely be disregarded and the individual 
considered not from the standpoint of “chrome Bnght’s disease” 
but as an instance of essential h>’pertension If, however, these 
various tests show a disturbance of function and this disturbance 
of function is progressive the probabilities are that chrome 
nephritis has resulted and that the end wll be determmed by 
renal failure 

Another and more frequent probability is that myocardial 
failure will be brought about as a result of persistent hyperten- 
sion After years of high blood-pressure the patient shows thick- 
emng of penpheral vessels and enlargement of the left ventnde 
and eventually has myocardial failure This manifests itself 
by shortness of breath, edema, and albummuna Frequently in 
spite of a certam degree of heart-failure the hypertension is long 
maintained This is the type of case most frequently dubbed 
“cardiorenal ” The renal element often is given credit for more 
mischief than it has actually done, and the proof of this becomes 
apparent when after rest and digitalis edema disappears and al- 
bummuna clears as renal congestion is relieved The following 
case IS illustrative 

C B , a white man was first seen April 28, 1924 He com- 
plained of shortness of breath, cough, and swelhng of the legs 
The family historj’’ and past history had no beanng on the present 
illness This had begun about ten days previously with an 
attack of shortness of breath following moderate exertion Then 
came cough and swelhng of the ankles The patient contmued 
to work until Apnl 25th when he was forced to go to bed 

Physical exammation showed a well-nounshed white man 
with moderate dyspnea and c^mnosis of the bps The pulse- 
rate was 108 The heart seemed somewhat enlarged although the 
rounded chest made this difficult to determine A tender liver 
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edge could be felt U\ 0 fmgcrbrcadths belou tbe costal margin m 
the nght mid cln\ncular line There was no cMdcncc of fluid in 
the abdomen The ankles n ere modcratch sw ollcn The unne 
on admission shoned a cloud of albumin many white blood 
cells, Mas positne for blood and contained numerous h\ aline 
and granular casts Tbe blood urea nitrogen was 17 mg The 
blood<ount nas good, the blood Wassermann negntiac Eye- 
ground examination nas negative The blood pressure during a 
months’ stay in the hospital aacraged about 170 systobc and 90 
diastolic The electrocardiogram showed normal conduction 
but indicated left ventricular hj-pertrophy, and the x ray of the 
chest disclosed a heart slightly larger than normal 

The patient improa ed greatly with rest and digitalis and upon 
discharge no longer showed dyspnea or edema The unne con 
tamed only a faint trace of albumin and a few white blood cells 
but no casts or blood, and renal functional tests gave a good 
response. 

The patient was followed alter discharge from the hospital 
and never had a return of congestive heart-failure although in 
January of 1929 he was agnm referred for hospital care because 
of a typical angma pectons The blood pressure on this ad- 
mission was 120 systobc and 70 diastohc There was no edema 
and the unne was clear It was felt that hypertensive cardiac 
disease which had led to congestive heart failure m 1924 had 
resulted m suffiaent coronary artery sclerosis to bnng about 
angma pcctons m 1929 

The pomt for which the case is cited, however, is to mdicate 
how urmary findmgs may clear when congestive heart-failure 
IS reheved thus removmg the suspiaon that the kidneys are 
prnnanly responsible for the hypertension and edema. 

The cardiac hypertrophy and subsequent faUure with or 
without hypertension may have been produced from valvular 
defect or hyperthyroidism and the same clmical picture results, 
that 13 , shortness of breath, edema, and albummuna and the 
same designation “cardiorenal” disease apphed The kidneys 
play a very secondary part m the process, it is enbrely a ques- 
tion of cardiac disease as may be proved by the response to 



886 


EDWAIID WEISS 


satisfactory treatment It is apparent that a loose termmologj' 
and loose thinking on this question have resulted in bad thera- 
peutics and incorrect prognostications 

The last vanety of case that may present h3q3ertension and 
albuminuna as prominent features of the chmcal picture is true 
chrome glomerulonephritis This type is frequently difficult to 
differentiate from the form of chrome nephritis which represents 
progression from essential hypertension except that it is usually 
a disease of younger persons and the chmcal picture is dominated 
by evidences of kidney dysfunction It begins frequently in 
childhood or youth as an acute nephntis following an infection 
such as tonsillitis The process may heal completely or may 
progress directly to chrome nephritis On the other hand it may 
clear and recur foUoivmg repeated strains or infections and even- 
tually mamfest itself m early adult hfe by marked evidence of 
renal dysfunction Hypertension and cardiac hypertrophy are 
present Recurrent shght to moderate edema is common Unn- 
ar>’- changes (albutmnuna, casts, and red cells), eye-ground altera- 
tions, aneima, and mtrogen retention are promment Progressive 
renal failure results in a death from uremia The following case 
illustrates very well the course of the disease m a woman sub- 
jected to the strain of repeated pregnanaes 

C P , a white woman, aged thirty, was first seen in Novem- 
ber, 1926 She had enjoyed good health up until the birth of the 
last baby, almost two years ago She had not been entirely well 
since, complainmg of weakness and becommg easily fatigued 
Physical examination showed a weU-nounshed woman with 
no evidence of orgamc disease, although there was a shght sys- 
tohe murmur at the apex of the heart The blood-pressure was 
140/90 and the unne contamed a trace of alburmn and a few 
hyaline casts A diagnosis of focal glomerulonephntis was made 
In Februarj'^, 1927 the tonsds were removed At this tune the 
urme still showed a trace of albumin and a few hyahne and 
granular casts Tests of kidney function gave a normal response 
and the blood-pressure was withm normal limits After ton- 
sillectomy she felt qmte w^ell but a short time later she became 
pregnant It was considered unwase to permit the pregnancy to 
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continue and a therapeutic abortion uas done m April 1927 
following which she remained well for almost a year 

Again she became pregnant She was seen in I ebruarv 
1928 and complained of nausea a-omiting headache, nocturia 
and swelling of the ankles Now there seemed to he slight en 
hirgement of the heart to the left and there was marked edema 
of the ankles The unne contained a cloud of albumin numer 
ous casts, and occasional red blood cells There was considerable 
anemia, the hemoglobin was 44 per cent and the red blood-cells 
2,630 000 Renal functional tests indicated moderate impair 
ment and blood pressure aaincd between 160 and 180 systolic 
over 100 and 110 diastolic Eje ground examination was diffi 
cult because of an old keratitis but the disk was pale and the 
arteries were small Again therai>eutic abortion was performed 
but after discharge from the hospital the patient continued to 
bleed from the uterus Cona-alcscencc was slow and it was not 
until April, 1928 that she felt much improved 

The patient was admitted to the hospital for the last time in 
January , 1929 She had been confined to bed for the previous 
three months There was marked pallor drowsiness and gen 
erahzcd muscle twatchings The blood pressure ivas 185 sys 
tohe and 80 diastolic. There was no edema The unne contained 
a cloud of albumin and a few hyaline casts The hemoglobin was 
35 per cent and the red blood cells 2 270 000 The blood urea 
nitrogen attained the high figure of 215 mg The patient de 
veloped convulsions and died shortly after admission 

At postmortem, interest centered chiefly on the kidneys 
which showed typical chronic glomcrulonephntis 
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POSTOPERATIVE HEMORRHAGE IN HEMORRHAGIC 
CONDITIONS PROGNOSIS, PREVENTION, AND CON- 
TROL 

Introduction — Persons afflicted with a real hemorrhagic dis- 
order, whether sjTnptomaticallj manifest or not, form but a 
verj small percentage of the population Those however who 
nustakenl) allege themsclics to be "bleeders” constitute a 
much larger group WTien a patient belonging to either of these 
classes is faced with some sort of surgical operation, even tooth 
extraction, the phjsiaan m charge must appraise in advance 
the dangers of postoperative hemorrhage 

The fact that many self styled “bleeders” are not really 
"bleeders” at all, and the additional fact that some true “bleed 
ers” stand various operations wnthout mishap, have altogether 
conspired to make monj physiaans careless of tlieir respon- 
sibflit) m this connection The general practice of refemng 
the whole matter to a smgle, inadequate, and frequently mis- 
performed laboratory procedure — the coagulation time test- — is 
an illustration in pomt 

Diagnosis — ^No patient who beheves himself or herself to 
be an “abnormal bleeder” or whose personal or famdy history 
unphes such an affliction should be operated upon (except m 
emergency) without careful study The history of alleged hem- 
orrhagic manifestations both m the mdividual and the family 
must be recorded m detad and compared with the natural his- 
tory of the known types of hemorrhagic diathesis Of course 
evidence submitted by the patient may be so obviously apoc- 
ryphal that one mav sometimes dismiss it Such false evidence 
SSg 
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may accrae from the patient’s pnor expenence -nith postop- 
erative hemorrhage (tonsillectomy, tooth extractions, etc) or 
post-traumatic hemorrhage, neither of which necessarily proves 
a true hemorrhagic diathesis Yet one must be cautious in 
throvang out of court such statements They are sometimes 
sigmficant 

Detailed physical examination is of course the next step— 
with special attention directed b}" the history'' The slon and 
mucous membranes are searched for ecchymoses, petechia;, 
telangiectases, jaundice, and signs of anemia The lymphatic 
structures, liver, and spleen are investigated by palpation The 
condition of the penpheral and retinal blood-vessels is deter- 
mined — as IS the blood-pressure Sometimes neurologic ex- 
ammation is indicated If hemophiha is suspected the knee- 
joints may present vital exudence 

A tentatixe diagnosis may be thus usually estabhshed ivath 
sufficient exactness to guide the examiner m selectmg appro- 
pnate laboratory tests by which a “final” diagnosis is made 
It IS beyond the scope of this presentation to discuss the difier- 
ential diagnosis of hemorrhagic diseases ^ Such diagnosis often 
depends, at least for ultimate confirmation, on the results of 
certam hematologic tests These tests are for the most part 
diagnosticaU}^ quahtative and prognostically quantitative 
when taken together with the other data Hence the methods 
at our disposal for differential diagnosis of hemorrhagic condi- 
tions are at the same tune our chief aids in assessing operabiht} 
(t e , prognosis from the standpoint of postoperative hemorrhage) 

Hematologic Methods for Assessmg Operabihty — These 
methods are first complete blood-count — including “differ- 
ential” wnth Wright’s stain, reticulocyte count ivith cresyl-blue 
stain, and occasionally ox}’’dase stam, second, platelet count, 
third, coagulation time test, fourth, bleeding tune test, fifth, 
clot retraction test, sixth, tourniquet test, and occasional!) , 
prothrombm time test, van den Bergh test, sedimentation rate 
(suspension stability) of erythrocj^tes, blood fibrin determinations 
and other quantitative blood chemical studies 

The technic of these diagnostic and prognostic methods and 
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thcir general clinical significance need not be here discussed 
Reference will be made howc\cr to some of them in connection 
with assessing operabiht> in the more important hemorrhagic 
disorders 

Methods of Prevention and Control- — Prc\cntion and con 
trol of postoperatn e hemorrhages in hemorrhagic conditions 
depend upon the proper selection of eases for clcctue opera 
tions, the te^pc of anesthetic cmplo\cd the nature and site of 
the proposed operation, careful local hemostasis in the field of 
operation, and the unplo\'ment of measures to combat the spe 
cific blood defect It is \nth these latter measures that we are 
chiclli concerned Thej include blood transfusion, parenteral 
protein injections of \ anous hinds, x raj irradiations, glucose in 
fusion (intravenous), calcium and parathjaoid therapj, liver 
diet, high vatamin diets, ultravaolct rav therapv, the use of 
certain drugs such as morphm, and finallj, the operation of 
splenectomj when specificallj indicated The various “sys 
temic coagulants” on the market for oral administration have, 
in the wnter’s experience, failed to prove themselves of value 

We shall now discuss bneflj the more important individual 
tvpes of hemorrhagic diathesis in relation to postoperative 
hemorrhage — correlating and appljung to spcafic examples the 
chief diagnostic, prognostic, and therapeutic methods pre 
nouslj discussed 

Chronic thrombocytopenic purpura (primary) is amenable 
to “chmeal cure” or “near cure” in about 75 per cent of the 
cases by the operation of splenectomy Modem statisbcs in- 
dicate that splenectomy in this disease is a remarkably safe 
procedure It not only produces no postoperative hemorrhage, 
but usually stops other “spontaneous” hemorrhages which may 
be gomg on at the time 

Other operations, such as surgical removal of infected teeth 
or tonsils, are sometimes advisable Here the pros and cons 
must be weighed with great care Local surgical hemostasis 
IS difficult m these areas and serious hemorrhage may occur 
1^0 such operations of election should be performed on any case 
of actrve purpura hemorrhagica The disease should be first 
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brought under control by transfusions, massive a -ray irradia- 
tion of the spleen, “ or by splenectomy, or the operator should 
wait for a spontaneous rermssion No patient should be oper- 
ated on (except by splenectomy or m a vital emergency) whose 
bleedmg time is more than ten mmutes or whose platelet count 
IS below 40,000 per cubic millim eter In such cases, blood trans- 
fusion is of tremendous value — though it sometimes must be 
repeated every two to four days (the probable duration of 
“hfe” of the mfused blood-platelet substance) Transfusion of 
“atrated blood” has proved itself just as effective as “unmodi- 
fied blood” in the expenence of the writer Additional methods 
of combatmg’® the hemorrhagic diathesis of this disease are 
parenteral protem mjections (whole blood, stenlLzed milk, 
“coagulose,” horse-serum, etc), ultraviolet-ray therapy and 
hver diet None of these is as effective as splenectomy in a well- 
estabhshed chronic, severe case of the disease 

Case Report — A yoimg girl (AS) had been treated m the 
University Hospital Chnics over a penod of two years for chronic 
purpura hemorrhagica by a.-ray irradiation of the spleen when, 
at the age of eighteen, she developed acute appendicitis She 
had had no hemorrhagic manifestations for more than a year 
prior to her appendiatis although her platelet count was con- 
stantl)'^ around 40,000 per cubic millimeter On admission to the 
surgical service vnth the usual evidences of severe appendiatis 
her platelet count was only 35,000 Leukocytes numbered 
16,000 Bleedmg time was three mmutes (high normal) and 
clottmg time (venous) was also normal (six mmutes) as were 
hemoglobm and red cell figures Tourniquet test was negative 
Clot retraction was absent Operation was adnsed with ex- 
pectation that no senous postoperative hemorrhage would oc- 
cur The bases for this fai'^orable prognosis — ^m spite of the very 
lov platelet counts — ^were first, chmcal qmescence of the hem- 
orrhagic phenomena, and second, normal bleedmg time Dr 
Ehason operated under local and gas anesthesia He removed 
an acutely inflamed appenduc No abnormal bleedmg occurred 
— either at operation or durmg convalescence The donor for 
blood transfusion, ready for use when necessary, did not have 
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to be cntplojcil Hematologic tests after operation ga\c results 
identical with those found before 

This case illustrates the point that no single test can be 
tahen b) Itself as conclusue It is usualK stated that hemor- 
rhages occur when platelets fall below 60,000 per cubic milli 
meter, but this is not alwa\s true Furthermore, “bleeding 
time” prolongation does not alwa\s parallel thrombocj topenia 
Hemorrhages maj occur in this disease with a platelet count of 
100 000 and no hemorrhages mih a platelet count of 20 000 

One final point rc-garding females with chronic purpura 
hemorrhagica — menstrual time is a dangerous one for mam of 
them Something happens at menstruation uhich renders them 
more liable to hemorrhages 

Hemophilia is stnctlj a disease of males if one accepts the 
\aew of hematologic punsts WTulc admitting the genetic pos 
aibihli of female hemophiliac bleeders (t c , half the daughters 
of a hemophiliac father and a “conductor” mother) the cntical 
student of the subject finds no authentic well studied case 
of such on record The alleged female hemophiliacs reported in 
the literature fail to meet modem requirements for this diag 
nosis They belong more probablv in other hemorrhagic cate- 
gones (c g , hereditan hemorrhagic telangiectasia,* hereditary 
thrombocj topenic purpura, hereditarj hemorrhagic thromb 
asthenia,* hereditarj hemoptysis,* familial epistaios,' heredi- 
tarj hematuria, hemorrhagic disease of the newborn, and the 
so far unnamed hemorrhagic diatheses desenbed by Griffin,* 
Mmot,* and Buckman *“ A large number of cases are desig 
nated “hemophiba” mereU because of postoperative hemor 
rhage which could more readily be ascribed to unsuccessful or 
faulty ligature at operation 

The diagnosis of hemophilia, aside from its sex linked he 
reditary features and other fairly characteristic manifestations 
(c g hemarthrosis), rests on demonstration of prolonged co 
agulation time of the blood The occasional spontaneous, ap- 
parently non hereditary case of hemophiha emphasizes the im 
portance of the test This test is frequendj employed and is 
often misapplied and misperformed Especially is this tme m 
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so-called routine preoperative study of patients about to under- 
go tonsillectomy, etc This indictment of the routine pre- 
operative coagulation-time test is made on two counts first, 
the usual method employed and, second, its misapphcation 
The vanous methods m which “finger prick” blood is used 
to test clottmg time are fallacious Such methods may defeat 
the chief purpose of the test which is to detect hemopluha It 
IS well known to workers in this field that hemophihac blood 
may clot within normal limits of time when obtamed by finger 
prick The adnuxture of tissue jmces is often suffiaent to 
nullify the hemophihac clottmg defect and such blood may be 
reported as “normal ” The same blood obtamed by direct 
vempuncture and tested by the method of Lee and White 
may show a marked prolongation of the clottmg time This 
venous blood method is so simple that there is really no excuse 
for usmg “capillary -blood” methods — except sometimes in in- 
fants and others m whom vempuncture is difficult or impossible 
In the latter instance the Imutations of the method must be ad- 
mitted and recognized m interpretmg results 

Misapplication of the clottmg time test as a preoperative 
routine is apparent when one considers the fact that few con- 
ditions are known to be associated with a matenal prolongation 
of coagidation time Hemophilia is the chief one, a rare dis- 
ease, and stnctly confined to males A moderate prolongation 
of clotting tune is found in some cases of advanced obstructive 
jaundice and severe hepatic degenerations, in some cases of 
marked erythemia, and in some forms of hemorrhagic disease 
of the newborn It has been similarly noted occasionally in pro- 
found anemias of various types, in aplastic anemia, m mahg- 
nant cachectic states, and in the terminal uremia of nephritis 
Prolonged coagulation tune may be induced experimentally by 
acute anaphylactic shock (c g , Witts Peptone) and occasional!}' 
m humans as a result of transfusion from an mcompatible donor 
The only other condition in which a matenal prolongation of 
coagulation time has been noted is that recently descnbed bv 
Buckman This will be discussed later 

Of all these disorders the only ones vhich need be considered 
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from the standpoint of routine preoperatne dotting time tests 
are hemophilia, hemorrhagic disease of the newborn and Buck 
man’s “disease " Patients afflicted with an\ of the other above- 
mentioned eonditions will surclv not present themselves as 
candidates for casual or elective surgical operation -Ks a ran 
line preoperativc procedure therefore the coagulation time lest 
15 justifiable onlj in male patients to uncov cr that rare condition 
"spontaneous hemophilia” and m infants and children of either 
sex (together wnth other appropnale tests) to determine the pres- 
ence of othenvTse occult hemorrhagic disease of newborn or of 
Buckman’s disease In as much as these two latter conditions 
are usuallj symptomaticallj manifest one need have no serious 
fears of overlooking a hidden hemorrhagic diathesis in females 
of any age through failure to perform a “coagulation test ” 

Hemophiliacs are, above all others, the worst surgical nsks 
from the standpoint of postoperative bleeding Local homo 
stabes and blood transfusions are the best available forms of 
treatment The only modem advance m the prevention and 
control of hemophiliac bleeding is the method of Vines," con 
firmed by Mills'* of induced anaphylaxis According to Mills 
one needs merely to sensitize the patient to sheep or hen serum 
by a subcutaneous injection of 4 c,c of serum and at the end of 
seven to ten days to inject a drop or two of the same scrum in 
tradeimally The development of a wheal at the site of the in- 
tradermal injection indicates successful sensitization and is said 
to be comadent with cessation of hemophiliac hemorrhagic 
phenomena and a return to normal of the dotting time lasting 
several weeks It is advised that hemophiliacs be retested by 
intradermal injection every two months to sec that they remain 
sensitive” so that acadental hemorrhage may be qmckly con- 
trolled when necessary If this method is as good as is claimed 
It ought to be helpful in preparing a hemophiliac patient for 
some necessary operation 

Leukemic hemorrhages, from the standpoint of surgery, are 
Usually in the form of prolonged bleedmg from tooth extraction 
A complete blood count usually estabhshes the diagnosis The 
other “coagulation factors” are of mmor importance Toumi 
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quet test is usually positn e, platelets are often reduced m acute 
leukemia and m chrome lymphatic leukemia, and with this there 
may be a prolonged bleeding time Endothelial damage hy 
leukermc infil tration and thrombosis is the basis for most of the 
hemorrhages in leukerma 

A minor surgical operation, such as removal of a gland for 
biopsy study, is usually well borne by chronic leukemic patients 
Splenectomy has been performed at the Mayo Climc^® m about 
40 cases of m 3 '^elogenous leukerma mth less than 5 per cent 
“hospital mortaht 3 '’ ” 

Roentgen ray therapj’- is ad\nsed as a preoperative routine 
Judgmg from the recent report of Strunua’^ however, one should 
not undertake any sort of operation too soon {t e , wnthm several 
days) after an x-ray treatment durmg which penod the bleed- 
ing time was found to be markedly mcreased in 2 cases treated 
by Strurma’s method 

In aplastic ane m ia which has reached the stage of hemor- 
rhages no operation is mthout senous danger Transfusions 
constitute the only effective method of control, and this often 
only for a few days at a time 

It is m certain cases of chrome anemia on the diagnostic 
borderland between chrome thrombocj'topemc purpura on the 
one hand and chrome aplastic anemia on the other that the 
pros and cons of operation {1 e , splenectomy) become of xntal 
importance 

Case Report — C G , a man of sixty-one, complained of gradu- 
ally increasing weakness and some epigastnc discomfort for 
ten months pnor to admission to Dr Alfred Stengel’s serxnce 
Examination at this tune revealed severe anemia, small purpunc 
lesions of generalized distnbution, and moderate edema of the 
ankles This patient was studied m the ward for many months 
and we nere unable to amve at a satisfactory'' diagnosis The 
picture n as that of profound and mcreasing anemia of the “secon- 
dary tyqie” with leukopema and mcreasmg thrombocytopema 
At first, there was only occult blood in the stools but later, frank 
melena occurred and marked oozmg of blood from the gums 
The diagnosis lay between aplastic anemia on the one hand and 
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chrome thrombocytopeme purpura on the otlicr Injections of 
adrenalin and injections of foreign protein (aolan) failed to pro- 
duce anj increase in leukocytes or platelets Blood transfusions 
(atrate) controlled the bleeding for a few da\ 5 at a time Plate- 
lets toward the end ranged from 5000 to 20,000, bleeding time 
from four to ten minutes. Clotting time was normal Tour 
mquet test was always positia c The stained smear of the blood 
showed a few reticulocytes, an occasional normoblast, and about 
SO per cent neutrophilic leukocytes and SO jwr cent lynipho 
cytes and monocytes Of the polymorphonuclear neutrophils 
there were always a few young forms and an occasional m j elocyte 
Bone marrow puncture (sternum) showed a fairly normal picture 
of acti\e hematopoiesis The patient bled from this sternal 
puncture for a week Summing up all the esndence it seemed 
proper to view the case us one of pnmary thrombocytopeme 
purpura with beginiung (but not complete) secondary aplasia of 
hematopoietic organs On thii basis and because all other therapj 
(mduding liver diet, ultraviolet ray, aolan mjcctions, and 8 
blood transfusions) had failed, splenectomy was performed 
(Dr Eldndge Eliason, 10/17/28) There ivas no local post- 
operative hemorrhage and a transfusion giien just before opi- 
eration effectively prevented undue hemorrhage at the tune of 
operation The splenectomy failed, how'ever, to produce any 
effect on the blood picture Little or no leukocytosis occurred 
and the platelet count never went above 20,000 Hemorrhages 
from the mouth recurred two days postoperatively and con 
tinued tdl death eight days after operation Autopsy showed 
nothing eveept the usual effects of profound anemia The mar- 
row of tibias and femurs was entirely fatty but the nb marrow 
was literally packed with active hematopoietic tissue — both red 
and white No megakaryocytes could be found (the supposed 
progemtors of blood platelets) 

In retro<pect it would seem that splenectomy rmght have 
been effective had it been performed six months earher An 
other pomt exemphfied in this case is that “aplasia” of bone 
marrow is a relative condition and that diagnostic marrow 
puncture can, at best, give information concerning only one 
voi- 13—57 
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minute part of the bone-marrow system Such “puncture 
diagnosis” may be entirely misleading and is not without danger 
Penucious anemia patients stand surgical operations quite 
well Furthermore, thanks to liver therapy, the management 
of this disease has been miraculously improved and simplified 
It is not generally appreaated, however, that hemorrhagic 
phenomena may be occasionally quite severe in this disease- 
simulating bleedmg peptic ulcer, utenne hemorrhage from fibroids 
or caranoma, or even purpura hemorrhagica itself Such hem- 
orrhages m pnmary pemiaous anemia a/e due to the charac- 
tenstic thrombocytopema which may be occasionally qmte 
marked (30,000 to 50,000 platelets) Liver therapy is specific 
Hemolytic ictero-anemia, splenic aneima, and Banti’s dis- 
ease are, like chrome purpura hemorrhagica, sometimes amen- 
able to cure or “near” cure by splenectomy These are, however, 
rarel}'' in themselves true hemorrhagic diseases For the most 
part the hemorrhages that do occur (hematemesis and melena) 
are the result of mechamcal factors — rupture of gastnc and 
esophageal vances As pointed out by MiUer'® the vances of 
splemc anemia are probably caused by active congestion from 
artenal obstruction in the spleen rather than by venous engorge- 
ment from hepatic obstruction In some of the cases of Banti’s 
disease, according to Rosenthal, “ there is an additional factor — 
namely thrombocytopema These low platelet cases of Banti’s 
disease respond best to splenectomy whereas the high platelet 
cases are liable to recurrent hematemesis even after splenectomy 
Rosenthal believes this unfortunate sequence is due to post- 
splenectomy thrombocythemic enses which cause venous throm- 
boses and thus predispose to massive hemorrhages Miller 
(loc cit ) on the other hand attributes the post splenectomy 
hematemesis m splemc anemia and Banti’s disease to a continua- 
tion of the ongmal pathologic process — a shuntmg of artenal 
blood under high pressure from the splemc artery into the small 
gastnc vessels It would seem that both of these factors may be 
operative Certainly one sees an occasional case of Banti’s 
disease with a true hemorrhagic diathesis (purpura, epistaxis, 
etc ) assoaated wth thrombocytopenia The best results of 
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spleneclom) obtain m this U^pe of case and m hemolytic ictcr0‘^ 
anemia, in irhich postoperative hemorrhage is rarely encpun 
tcred Miller’s suggestion of ligation of the splenic artery proxi- 
mal to its gastnc branches m performing splenectomy m these 
diseases is worthy of tnal 

Prolonged obstructive jaundice camcs a surgical hazard of 
major importance — only a part of which is concerned with post 
operative hemorrhage In assessing operability from the latter 
standpomt, coagulation time determinations and blood calaum 
tests are the methods usually advised The writer has found 
these of little or no practical vulue and the same is true of the 
current practice of preoperative calaum therapj (including 
parathormone injections) in attempting to prevent hemorrhage 
The coagulation time test in obstructive jaundice is usually 
withm normal hmits — m spite of which a few of these patients do 
bleed abnormallj at operation and afterward When a really 
sigmficant prolongation of coagulation time occurs (more than 
ten minutes bj Lee and White method) m obstructive jaundice 
the patients are usually far gone with advanced hepatic de- 
generation 

The best pre and post operative therapy for patients with 
obstructive jaundice is glucose intravenously In addition to 
furnishing the “fuel of hfe,” glucose is the substance par cr 
cellence for stimulating hepatic regeneration Furthermore, 
Ravdm has demonstrated what appears to be a fairly specific 
diminution in coagulation tune from intravenous injection of 
glucose 

Ravdm's work is still m progress and his rejxirt will be 
awaited with mterest It would seem that intravenous injec- 
tions of hypertomc glucose solution will have a wide field of 
usefulness m the therapy of this and some other forms of hem- 
orrhagic disorder 

Patients with advanced arteriosclerosis and with marked 
hypertension occasionally die at or shortly after operation from 
cerebral hemorrhage In addition, such operations as tooth 
extraction and tonsillectomy are sometimes followed by post 
operative hemorrhage Assessing operabihty in such cases is a 
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- problem of general ckmcal practice rather than of hematology 
The tourmquet test may give some information of prognostic 
value however In general, operations in such cases are safest 
imder local anesthesia or open-drop ether anesthesia The 
“closed” methods of general anesthesia are contraindicated be- 
cause of their asphyxial pressor effects Morphm before and 
after operations is usually ad^^sable We have recently dis- 
covered that morphm may mcrease blood fibrinogen m experi- 
mental ammals (dogs) Work is now m progress concermng this 
matter 

The existence of atypical hemorrhagic conditions — espeaaUy 
m children — should make one always cautious in passmg judg- 
ment When confronted with a patient whose personal history 
IS really suggestive of some “bleedmg tendency” no matter how 
bizarre it may soimd, aU available coagulation factors should be 
studied Interestmg observations by Minot® have established 
the existence of a farmhal hemorrhagic disorder charactenzed 
by prolonged bleedmg tune without other demonstrable ab- 
normahty Similarly Buckman^® has recently described an 
hereditary bleedmg tendency charactenzed by prolongation of 
clotting tune and diffenng from hemophilia chiefly m it^ occur- 
rence m both sexes, m absence of sex-hnked heredity, in absence 
of hemarthrosis, and m the presence of an assoaated prolonga- 
tion of bleedmg tune with normal platelet count This also dif- 
fers from hemophflia m that platelet function is normal as re- 
gards specific correction of clotting defect of a sample of known 
hemophiliac blood 

Little IS known of these conditions It would seem reason- 
able to assume however, that the results of bleedmg tune and 
clottmg tune tests together with the cluneal data should enable 
one to assess them fauly accurately from the standpomt of op- 
erabflity Transfusion seems to be the most useful treatment 

An additional reason for diagnostic and prognostic caution 
m this field is that some of the hemorrhagic disorders {e g , 
hemophiha and purpura hemorrhagica) are subject to remissions 
m which tests of coagulation factors may be misleadmgly nor- 
mal 
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Hereditary hemorrhagic telangiectasia is no contnindicrtion 
to operation Its hemorrhagic mamfcstations are not based on 
an) kncnvn blood diathesis and local postopcratii c hemorrhage 
docs not occur The same ma) be said of the non thrombo 
(yTopcmc forms of purpura 

Summary and Conclusions — ^No smglc preoperatiae “test 
should be relied on to determine opcrabihty from the standpoint 
of postopcratia c hemorrhage If an) prcopcratiie “routine of 
this kmd IS to be enforced the mmimal requirements arc (1) 
coagidntion time test (% cnous blood) (2) bleeding time test, and 
(3) inspection of stained fdm for crvadences of marked abnor 
mahties m the eiythrocytes, leukocytes, and platelets 

To assess operabdit) in known hemorrhagic conditions, the 
proper employment of appropriate tests ma) give valuable in 
formation These together mth chmeal knowledge of the par- 
ticular disorder in hand, make prognosis fairl) accurate 

A bnef survey of the more important types of hemorrhagic 
diathesis is presented together with hematologic methods for 
deterraimng opcrabiht) from the standpoint of postoperative 
hemorrhage and a summary of avadable methods for the pre- 
ventioi^iand treatment of such hemorrhage 
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REPORT OF A CASE OF PRIMARY PERNICIOUS ANEMIA 
WITH MULTIPLE NEURITIS AND SUBACUTE COM- 
BINED SCLEROSIS WITH IMPROVEMENT BY LIVER 
DIET 

Cases of pcmiaous ancmm with iFostcrolateral sclerosis and 
peripheral neuritis arc not uncommon but reco\ery from the 
neurologic condition is rare The case hcreinth presented had a 
marked multiple neuntis and an carlj posterolateral sclerosis 
with improvement of both and for this reason is deemed vvorth> 
of repiort 

Subacute combined sclerosis was early described by Kohler 
Tick, and Westphal Its occurrence in pnmarv pcmiaous 
anemia was onginall) mentioned by Addison in 1855 and later 
b> Lichtheim and Minmck Treed ably discusses the pathologic 
changes occumng in the central nervous sjstcm, and divides the 
involvement as being in the blood vessels, parenevhma, and in- 
terstitial tissue The disease onginates around and spreads 
from the vessels, which show thickening and hyalimration of their 
walls and also some periarterial changes The vascular lumen 
may become narrowed and is sometimes occluded by thrombi 
The parenchymal changes are chiefly in the white substance but 
hith myelin sheaths and nerve fibers degenerate The network 
changes in the ans cylinders give the cord substance a swiss 
cheese or honeycombed appearance, the so-called “status 
spongiosis ” The prunaty anemia and sclerosis are generally 
thought to be due to the same etiologic agent which would sug 
9“3 



904 HAROLD P ROBERTSON, THOMAS P GOWEN 

gest a hematogenous borne “toxin,” if such it may be called 
the hght of present knowledge 

Bubert reports a case of primary permaous anenua w 
subacute combined sclerosis, in which improvement occun 
•vwth the Murphy-Minot diet 

Hassm found in his necropsies of 2 cases of subacute co: 
bmed degeneration, regressive changes in the nerve-fibers a 
progressive ones m the gha He states that the pathology v 
confined to the tracts of Goll and Burdach, the spmocerebel 
and crossed pyrarmdal fibers 

As Woltmann states, subacute degeneration is not alo 
caused by primary permaous anemia, but may be due to ma: 
other factors and the history should be thoroughly analyze 
Some of the adchtional causative offenders may be the seconda 
anemias, leukemias, Addison’s disease, pellagra, tuberculos 
syphihs, leprosy, malana, typhoid, alcohohsm, ehphthena, lea 
arsemc, and phosphorous poisomng and septicerma With tl 
multitude of etiologic contributors permaous aneima wou 
appear a mmor agent Woltmann, however, reports that of 2 
imquestioned and not otherwise comphcated cases of pernicio 
anemia seen at the Mayo Chmc smce 1916, 150 were subject 
to a detaded neurologic exammation of which no less than 8C 
per cent presented mdisputable evidence of the destruction 
nervous parenchyma This was borne out by von Voss and Mi 
mck, who found that permaous anemia was responsible 
one-third of the cases of combined sclerosis Woltmann furtb 
states that 12 7 per cent of the patients with permaous anern 
came to the Mayo Chnic because of symptoms specifically d 
noting nervmus system mvolvement Multiple neuritis w 
demonstrated m 4 9 per cent of the cases The cardmal neur 
logic symptom is paresthesia The chief findings upon e 
animation are the disturbances of deep sensation such as ^ 
bratory and joint sensibihty, and impaired or absent pateU 
and achiUes reflexes The Babmski sign may often be preser 
rarely a transient hemiplegia may occur 

Case Report — hlrs J S , white, aged sixty-five, was ai 
nutted to the Umversity of Pennsylvama Hospital on Januai 
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11, 1928 mth the chief comphints of wenkness ind lnablht^ to 
walk These sjuiptoms had de\ cloi>cd progTcssi\ cly one month 
pnor to admission Her past medical historj was ncgatiac ex 
cept for a stroke alleged to ha\e occurred four a ears before, 
constituting a slight paraljsis of the left side of the face only 
On examination she was found to have a blood pressure of 136 
sj’slohc and 60 diastohc, the charactenstic lemon tmge to the 
skin, a sore tongue, exaggerated rcllexcs spastiata of arms spas 
tic extension of the toes, cspieanlla of the right foot, Babinski 
of the left foot and impairment of aabratorj sensation The blood 
picture presented a hemoglobin of 27 per cent , red blood cells 
980,000, white blood cells S400, pol>’morphonuclears 60 small 
lymphocytes 33 and large lymphocates 7, avith color index one 
plus Nucleated red cells 2 per cent Fractional gastne analysis 
showed free hydrochlonc aad absent m all speamens and the 
highest degree of total aadity to be 16 She w as given tavo blood 
transfusions of 500 cc. each on September 11th and ISth re- 
spectiaely, and placed on Valentine’s liacr extract, and a haer 
diet On Noa ember 19th, 1928 she aaas discharged from the 
Umaorsit) Hospital avith improaement of her general condition 
and blood picture, but she remained unable to avalk On No 
a^mber 26, 1928 her fomdy physiaan. Dr H K Carey, referred 
her to the Samantan Hospital, avhere she avas put on LiUj 's 
No 343 haer extract and a liver diet The blood-count on ad- 
mission avos as folloavs hemoglobin 68 per cent , red blood cells 
33-10,000, avhite blood cells 6000, pwlymorphonudears 36 per 
cent , large lymphocytes 34 per cent , small lymphocytes 28 
per cent , and eosmophils 2 per cent. Nucleated red rella 1 
per cent There avas marked arasocytosis, poikilocytosis, and 
polychromatophiha 

The physical examination showed hyperexatabihty of re 
flexes of lower extrenuties, Babmski of left side, mabdity to 
stand or walk, impairment of vibratory sensation of lower ex 
fcenuties, no bladder or bowel disturbances, pam and temperature 
sensibihty presera ed At no time dunng her stay m the hospital 
w ere there more than 1 per cent nucleated red cells nor did the 
blood count improve to any extent as compared with that upon 
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admission After two months, however, she regained the ability 
to stand and walk to such a degree that she required no aid On 
January 30 1929, she was discharged as markedly improved in 
her general condition, and well able to walk with no sign of 
atavia whatever 

A recent foUow-up exammation at home, where social con- 
ditions are very poor, reveals the red blood-cells to have dropped 
to 2,940,000, hemoglobin 60 per cent , polymorphonuclears 50 
per cent , small lymphocytes 35 per cent , large lymphocytes 3 
per cent eosinophils 7 per cent , transitionals 4 per cent , 
mononuclears 1 per cent She carries on a considerable porbon 
of her housework and her locomotion is excellent As regards 
personal care, gross neghgence exists Sometimes the hver is 
eaten but more often it is not Her mentahty is good except that 
she displays a delayed reaction and peculiar hesitant and con- 
fused manner m obeying commands Her station and gait are 
normal, vibratory sensation is still somewhat unpaired m lower 
extremities, joint sensibility is normal, superficial discnmina- 
tion, and temperature and pam sensation are normal Babinski 
persists m left foot and there is slight spasticity of both lower ex- 
tremities Due to the tjqie of patient and poor co-operation no 
gastric analysis could be obtained at the Samaritan Hospital, 
and also for this reason her case cannot be as closely followed at 
the present tune as we would hke 

Summary — ^A case of pnmarj’’ permcious anemia with mul- 
tiple neuntis and subacute combmed sclerosis presenting all the 
signs and symptoms of this disease, corroborated m diagnosis 
both at the University Hospital and Samantan Hospital When 
admitted to the latter institution, this patient could neither 
stand nor walk, but rapidly improved under routme hver therapy, 
untd upon discharge she was well able to navigate unaided, and 
carr)'^ on the minor duties of her household This case is reported 
because improvement in the neurologic involvement in primar)' 
pernicious anemia is rarely seen 
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A COMPARATIVE CLINICAL AND ROENTGEN STUDY OF 
THE HEART BORDERS 

Since the accuracj of the percussion measurements of the 
heart is questioned bj many eminent authonties,' a comparative 
study with tcleoroentgenographic measurements ns control was 
made in a senes of 200 cases It is onl> b> such a comparativ e 
stud) that the true v alue of clinical percussion can be determined 
Two hundred cases of both sexes and all ages from eleven to 
seventy-six years were included since a mean was sought utihz 
ing a cross seebon of clmical matcnal It was realized that a 
careful and uniform technic must be used b) both chmcian and 
roentgenologist m order to make comparative study and we 
therefore adopted the following technic for routme use * * 

Clinical Measurements — ^The patient is exammed m a stand- 
ing position, arms falling nnturall) and easily beside the chest to 
take advantage of the more marked cardiac impulse m the erect 
position, from which it naturally follows that the sensation of 
resistance under the finger durmg percussion is more appreaated 
The erect position is used for the followmg reasons The cardiac 
unpulse IS generally less marked m recumbency, and can often 
be felt only when the mdividual is erect, the heart bemg further 
from the anterior chest wall In the recumbent position The 
sensation of resistance under the finger durmg percussion is as 
helpful as the change of note to the ear In the sittmg position, 
especially if sittmg m bed, the heart may be displaced outward 
and upward to an appreaable degree due to pressure of the dia 
phragm, meteonsm, asates, pregnancy, etc. 
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A moderately light percussion stroke is used m detenmning 
the left border of cardiac dulness, while a slightly heavier per- 
cussion stroke is used on the nght side 

To detemune the so-called “mid-clavicular hne,” the clavicle 
IS measured from the rmddle of the suprasternal notch to a 
perpendicular hne dropped from the outer end of the clavicle 
Half this measurement is taken as the mid-davicular hne The 
outer end of the clavicle is found by runmng the finger along the 
supenor surface of the clavicle, rather than the antenor border, 
the external end bemg recognized by the depression between the 
outer end of the clavicle and the acromium process of the scapula 
The lowermost, outermost pomt of the apical impulse is de- 
termined b)’- inspection and palpation, and the location is noted 



in centimeters both from the mid-stemal hne and the mid-clav- 
icular hne All measurments are recorded to the nearest 0 5 
centimeter 

The middle finger of the left hand is then pressed firmly 
agamst the chest wall m the fifth mtercostal space parallel with 
and between the nbs Percussion is started from just outside 
the apical impulse and carried toward the heart and note made 
of the pomt at which dear pulmonary resonance is definitely 
impaired The record from this pomt to the mid-stemal hne is 
taken as the median left measurement 

The median right measurement or the nght border of cardiac 
dulness is obtamed by percussion from just inside the nght mid- 
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da\Tcular line toirard the heart in the fourth intercostal space 
The sum of these Uto measurements, that is, the median nght 
and the median left is used as the total cardiac width or trans 
lerse diameter of the heart 

In determining the thoracic mcasurmcnt, a tongue depressor 
IS placed against the lateral chest wall at the level of the fifth 
interspace in a sagittal plane The measurement is noted from 
the inner side of the tongue blade to the mid sternal line and 
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multiphed by two Makmg the measurement with a pelvimeter 
at the same points, it was found that the method described above 
was accurate, with an average error of less than 0 S centimeter 
and smee it required no speaal instrument, this procedure was 
used in making the thoraac measurements 

The supracardiac dulness in all cases is measured m the first 
and second mterspace 
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A moderately light percussion stroke is used m determining 
the left border of cardiac dulness, while a shghtly heavier per- 
cussion stroke IS used on the nght side 

To determine the so-called “rmd-clavicular hne,” the clavicle 
IS measured from the rmddle of the suprasternal notch to a 
perpendicular hne dropped from the outer end of the clavicle 
Half this measurement is taken as the mid-clavicular hne The 
outer end of the clavicle is found by runmng the finger along the 
supenor surface of the clavicle, rather than the anterior border, 
the external end bemg recognized by the depression between the 
outer end of the clavicle and the acrormum process of the scapula 
The lowermost, outermost point of the apical impulse is de- 
termined by inspection and palpation, and the location is noted 


ScconcL 


Fig 165 — ^The cardiac borders 

m centimeters both from the mid-stemal hne and the mid-clav- 
icular hne All measurments are recorded to the nearest 0 5 
centimeter 

The rmddle finger of the left hand is then pressed firmly 
against the chest wall m the fifth mtercostal space parallel with 
and between the nbs Percussion is started from just outside 
the apical impulse and earned toward the heart and note made 
of the pomt at which dear pulmonary resonance is definitely 
unpaired The record from this pomt to ^e rmd-stemal hne is 
taken as the median left measurement 

The median right measurement or the nght border of cardiac 
dulness is obtained by percussion from just inside the nght mid- 
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clavicular line toward the heart m the fourth intercostal space 
The sum of these tuo measurements that is, the median nght 
and the median left is used as the total cardiac indth or trans 
verse diameter of the heart 

In determining the thomne measurment, a tongue depressor 
IS placed against the lateral chest ivall at the level of the fifth 
interspace in a sagittal plane The measurement is noted from 
the inner side of the tongue blade to the mid sternal line, and 
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used m making the thoraac measurements 
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Roentgen technic 

Fluoroscopy is alwa^ s made the first part of the exammation 
for the following reasons Any undue effect on the size and shape 
of the heart caused by respiration, posture of the patient or 
pulmonary pathology can often only be obtained by the fluoro- 
scopic exammation It often supplements physical exammation 
for analysis of the relative type of chest and heart that is bemg 
ex amin ed Defomuties of the chest, espeaally spmal defor- 
mities, can be qmckly seen The relative position of the heart 
and diaphragmatic cupolas is noted so that the central Roentgen 
ray durmg the teleoroentgenographic exammation can be di- 
rected at the proper level Additional mformation gathered from 
the obhque and lateral positions is also made available 

One of the most frequently encountered problems durmg a 
teleo-exammation is the control of the patient’s respiration 
Obsenmtion of the way the patient regulates his breathing in 
accordance with the roentgenologist’s mstructions is best done 
durmg the fluoroscopic exammation and correction made and 
checked immediately It is surprismg how few patients comply 
with directions the first tune Practice is usually necessarj'’ be- 
fore the average patient manages to cease respiration completely, 
at the desired phase of the respiratory cycle 

The roentgenographic examinations are made with the patient 
m the erect position The hands are allowed to hang loosely by 
the side, and the shoulders are allowed to faU forward tfll the 
tips of the acrormum processes touch the casette Undue ele- 
vation of the shoulders is to be guarded against and this is aided 
by allowmg the hands to hang loosely by the side If the hands 
are placed on the hips, there usually follows an unnatural ele- 
vation of the shoulders which has an appreaable effect on the 
location of the mid-davicular hne Furthermore, this position 
IS at vanance with that assumed by the patient durmg the clmical 
exammation and thus errors anse that preclude comparison A 
film target distance of two meters is used consistently The 
central ra}^ is usually directed m the sagittal plane on the level 
of the sixth dorsal vertebra, but this often vanes dependmg on 
the fluoroscopic findmgs If the heart is of the long dropped or 
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pendulum \ anet> , or if the domes are arched relatively high on 
each side as is sometimes seen m sthemc and fat mdinduals, the 
seienth and rarelj the eighth dorsal \ertebra is chosen The 
exposure time is the fastest practical tmie interval possible and 
this ranges from one-tlurtieth to one tenth second with our eqmp- 
ment (We did a short senes of cases using one-one hundred and 
twentieth second exposure time, but vie markedlj shortened the 
hfe of our Coohdge tubes and so we discontinued this techmc ) 
Duphtized films are used Great care is alwaj s exercised to ai old 
rotation of the patient, and a fixation muslin band across the 
chest IS alwaj s emplojcd The exposure is made at complete 
respiratorj rest just at the end of a normal mspiraUon, the pa 
bent hainng been prcviousU instructed and trained, if neces 
sarj, m the fluoroscopic room not to breathe in too deeph or 
rapidlj and to hold his breath, just as he has completed the nor 
mal, natural inspirator) phase 

Measurements on the roentgen films are routmely made os 
follows (sec Fig 166) 

The Dud-stemal line is drawn xerbcallj midway between the 
sternal ends of the clavicle A hne is next drawn vertically 
through the extreme lateral end of the left clavicle The hne A- 
B IS then drawn through the long axis at the clavicle, and where 
this hne intersects the mid sternal hne, a fourth hne is drawn 
horizontally to the left axilla (hne A-C, see Fig 166) The 
clavicular angle is thus formed bj the hnes A— B and A-C and 
furnishes us an accurate means of determming the amount of 
mward shift of the mid-clavicular hne 

The other measurements of the heart routmely noted are 
the aortic width m the first mterspace, the width m the second 
mterspace, the median right width m the fourth interspace, and 
the median left width m the fifth mterspace The greatest 
median right and median left measurements often did not cor 
respond with these mterspaces, but for this analysis, the vana- 
bon was disregarded smee the chnical measurements were made 
m these interspaces and analogous measurements for comparison 
are necessary 

In 87 per cent of the cases of our senes, the mid spmal hne 
voi- 13—58 
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was sbghtly to the nght of the mid-stemal line even though we 
exercised great care m avoiding rotation of the patient dunng the 
examination The frequency of this finding made us suspect 
that this IS probably a normal finding m nght handed individuals 
Since the clinical measurements were made from the mid-sternal 
hne, we also adopted this hne in order to obtam measurements 
that could be used for companson 

The average claAncular angle (that angle formed by hnes A-B 
and A-C) was 14 degrees, varying through an arc of 41 degrees 
Plaang the hands on the hips almost always increases this 



Fig 166 — Cardiac measurements and clavicular angle — C-A-B 


angle Since the mid-cla\ncular hne is placed on a horizontal 
hne imdway between the rmd-stemal and the vertical hne dropped 
from the lateral end of the clavicle, the greater the obliquity of 
the clavicle, the nearer to the mid-stemal hne moves the mid- 
clavicular hne If this angle is considerably mcreased or if the 
length of the clavicles is unduly great, this shift may amount to 
10 per cent and may mean as much as 2 cm difference in the 
location of the mid-davicular hne Therefore, these factors 
must always be carefully considered if the size of the heart is 
to be determmed by the comparative locations of the left cardiac 
border and the mld-cla^^c^llar hne 
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Results — Tnblc I is a partial list of the median nght meas 
urements as recorded both from climcal and tcleorocntgcnographic 
ramunation It dcmonslmles dcarl> hou the tendency of the 
cliniaan is to underestimate this measurement * In 76 per cent 
clinical were less than the Roentgen measurements while in only 
IS per cent were thc\ more 

The greatest clinical aanation was an underestimation of 2 I 
cm from the true Roentgen margin The a\ erage \ anation was 
an underestimation of 0 5 cm In other words^ the percussion 
margin is likeU to be underestimated m about S cases out of 
C'eia 7, aacraging onlj 0 5 cm The greatest amount of vana- 
tion of clinical underestimation occurred in cases of mitral 
stenosis, emphj-sema, kt-phosis, sthenic, and obese indmduals 
in the order named 

TABLE II 

laniut ixn KoitnianiT- 


CUHICKL 

ROirTOBIOLOOlC 

ViBUTlCa 

ll ea 

10 E on 

40 6 on 

10 7 

10 S 

40 2 

6 

8 T 

-0 T 

10 

9 a 

■rO 4 

11 

11 1 

-0 1 

10 

9 

0 

10 

11 a 

-1 0 

9 

a 7 

40 3 

14 6 

12 2 

42 4 

9 

9 2 

-0 2 

e 

6 2 

-H 8 

6 5 

7 8 

40 9 

10 

10 

0 0 

11 

10 6 

■to B 

12 

11 

■*■1 0 

9 

e 9 

40 1 

9 

8 6 

40 4 

14 

12 

+ 2 0 

11 

9 2 

41 8 

11 

10 1 

40 9 

12 

11 

H-l 0 

10 

10 

0 0 

7 

7 1 

-0 1 

14 

13 5 

-K> S 

14 

12 6 

41 5 

9 

8«E 

+0 5 

9 5 

8 E 

4-1 0 

11 

10 6 

40 4 


Table II is a comparison of the chnical and Roentgen median 
left measurements namelj , the distance of the left border from 
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the median Ime m the fifth interspace In 72 per cent the chmcal 
measurement was greater than the Roentgen dimension and it is 
relatively greater, the greater the left ventricular enlargement 
Thus, m cases of aortic regurgitation, the chmaan overestimates 
this margin most, while m mitral stenosis, he approximates the 
Roentgen deterrmnation more closely In this senes, the chmcal 
median left border was less than the Roentgen border m only 19 
per cent , and these were mostly m cases of asthma and em- 
physema Figure 167^ shows how the difference m the relative 
shape of the heart to the anterior chest wall accounts for this 
phenomenon The average clinical vanation was only 0 4 cm 



P-Pi — Percussion measurements 

Fig 167 — A, Normal heart — chmcal and roentgen measurements prac- 
tically similar excepting that clinical M R is less and M L is more than the 
Roentgen measurements 

B, Mitral stenosis Chmcal M R is relatix'elv more underestimated 
than Roentgen M R lengths 

C, Aortic regurgitation Clinical M L is relatively more overestimated 
than Roentgen M L 

overestimation and the greatest mcrease of the chmcal left mar- 
gin to the left of the Roentgen margm was 2 4 cm Thus, the 
chmaan tends to overestimate this border m about 5 cases out 
of 7, but vnth only an average overestimation of 0 4 cm 

Table III is a companson of the chmcal and Roentgen tho- 
raac measurements This companson must necessarily con- 
sider the factors of Roentgen aberrations, and also the differences 
m the way the chmcal and Roentgen measurements had to be 
made The roentgenologist measures the transverse distance 
from the pleural surface of the nbs on a level of the fifth inter- 
space while the chnician measured from the skm surfaces on the 
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same lc\el Orduianlj, this should alwajs make the chmeal 
greater than the Roentgen measurements but the Roentgen 
factors of aberration compensated for this discrepancy so that 
m 56 per cent , the climcal u ere less than the Roentgen diameters 
and greater in only 39 per cent The average amnation ivaa a 
decrease m the chmeal diameter of 0 18 cm as compared with 
the Rhentgen diameter, but the vanations a ere rather marked 
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being overestimated as much as S cm or 16 per cent- m one 
case and underestimated 3 6 cm or 17 per cent, m another case 
This comparison shows a great variation m this measurement 
and this is natural when one considers all the causative factors. 
Obesity and emphysema were the chief causes for the greatest 
discrepancies, produemg very variable chmeal measurements 
and marked Roentgen aberrations 
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Table W shows the comparative chmcal and Roentgen trans- 
verse measurements between perpendicular lines dropped from 
the lateral ends of the clavicles The chmcal averaged 0 05 cm 
greater than the Roentgen measurements This close approxima- 
tion IS natural since this measurement is easily determined by 
both the chmaan and roentgenologist and no factors of vana- 
tion due to pathologic changes enter into the exarmnation 
There is no appreaable Roentgen aberration because the ends 
of the clavicles are placed veiy close to the fihn The greatest 
mcrease of the chmcal over the Roentgen measurement was only 
4 cm or 9 per cent in 1 case and the greatest decrease was 3 4 
cm or 8 per cent at the other extreme 
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The analysis of Table V and Table VI shows that although 
there is a closer approximation of the chmcal with the Roentgen 
claAucular determmations which would therefore ehminate a 
vanable factor in the cardiodavicular measurements, the climcal 



CLIKICAL AND ROENTGtN SrUD\ OF 3 IEART BORDERS 919 

approximations nerc not apprcaablj better using such a ratio 
The chnical cardiothoraac measurements nerc as accurate as 
the chmeal cardiodavicular measurements The average vana 
bon of the clinical cardiothoraac measurements was 0 4 per 
cent , i\ hile the climcal cardioclavicular average sanation was 
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0 6 per cent , but the amount of over or under estunabon by the 
chmeal cardiothoraac measurements was slightly greater than 
the cardioclavicular measurements 

The measurements of the base of the heart are not mduded m 
this report because a separate analysis was made by a different 
method of comparison 

Summary — 1 The climcal measurements of the nght heart 
border can he made with a reliable degree of accuracy , the ten 
denev being to underestimate this margin m about 75 per cent 
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^vlth the average vanation from the normal of only 0 5 cm but 
with a possible error of 2 cm in either direction 

2 Chmcal left border is also accurately determined by dimcal 
percussion with an average variation of only approximately 0 4 
cm , but ivith a possible over or under estimation of 2 cm In 
75 per cent of the cases there will be overestimation of this 


TABLE VI 


CiHDXO 

GLAVICOLAR UEASORIMEMTS 

ciamcAL 

ROHITOHJ 

VARIATION 

48 ?» 

52% 

-4.0% 

36 • 

44 ' 

-8.0 

42 

43 

-1 0 

38 

38 

0.0 

47 

50 

-3.0 

40 

39 

•rl.O 

43 

45 

-2.0 

43 

39 

•4,0 

42 

45 

-3.0 

43 

52 

-9.0 

37 

33 

•4.0 

43 

39 

«4.0 

•' 41 

40 

•1.0 

46 

47 

-1.0 

46 

47 

-1.0 

40 

40 

0.0 

45 

39 

*6.0 

37 

48 

-11.0 

52 

60 

t8.0 

48 

43 

»5.0 

47 

47 

0.0 

44 

45 

-1.0 

55 

55 

0.0 

55 

56 

-1.0 

41 

41 

0.0 

47 

47 

0.0 


margin, and this tendency mcreases relatively in those cases 
with left ventricular enlargement 

3 Cardiothoraac ratio is effiaently determmed chmcally 
with an average vanation of less than 1 per cent , but with ex- 
treme vanations of as much as 10 per cent The use of the cardio- 
clavicular ratio did not reduce t his vanation appreaably 

4 The importance of careful rhmral and Roentgen technic, 
the cause for vanant results, and the necessity for adoption of 
umform procedure of percussion are detailed With careful at- 
tention to this techmc, the chmcal heart borders, either nght or 
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left can be percussed ■mth an a\erage \anation of only 0 5 cm 
from the telcorocntgcnographic heart borders 
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CLINIC OF DRS EDWARD STEINFIELD and 
HARRY SHAY 


GR;\DUATr HoSPIT\L, LNUTITlSirV OF PENNbWANIA 


GASTRIC CARCINOMA COMPLICATED BY THROMBO- 
CYTOPENIC PURPURA 

The co-cxistcnce of gastnc caranoma and thrombocv topemc 
purpura presents an interesting and in some respects a perplexing 
problem That these difficulties arc not entirely disposed of bv 
necropsy evidence is well illustrated m the following case histoiy 

The patient is a mamed Jewish woman fifty five years of 
age, her family historv reveals no special tendency to blood 
dyscrasias malignancy cardiov'ascular disease nephritis or 
tuberculosis She has slx children two boys and four girb 
The oldest daughter has a moderate secondary anemia About 
four y ears before admission, she began to notice abdominal pain 
localized in the region of the umbilicus The pain is of a dull 
character and comes on in paroxysms but bos not gotten tiorse 
About four months ago she began to have a stickmg pain in the 
epigastrium two hours after eating There was also abdominal 
pam which radiated postenorly as far down os the lumbar re 
gion of the spme She has vomited food on several occasions, 
but no blood. On the morning of admission she became nau 
seated, vomited a large quantity of blood and felt herself be- 
coming weaker 

Examination on admission (December 13 1927) re\'ealed a 
middle-aged woman of fair nutntion, but with marked pallor 
Profound weakness precluded thorough exaramation at this 
time Subsequent ob 3 er\^tions indicated no abnormaliUes of 
the central nervous system or of endocrine structures no mouth 
lesions and no pulmonary signs The heart was slightly en 
larged to the left and a soft systolic murmur was heard at the 
913 
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base but not transmitted Blood-pressure 75/50 to 95/65 dur- 
ing the first week of admission, later readmgs were as high as 
115/75 On abdonunal exammation, diastasis of the recb was 
noted, the hver was enlarged 5 cm below the costal margin in 
the nudaxiUary hne, the spleen was not palpable An indefinite 
tenderness was present m the nght upper quadrant but no masses 
were palpated No purpunc spots were noted on admission 
The day after admission the patient vonuted a large quantity of 
fresh blood and gross blood was passed by bowel She was given 
hypodermoclysis of 500 c c of saline solution on two successive 
days and appeared defimtely better on December 19th Bleed- 
mg apparently subsided and about two weeks after admission it 
was considered safe to take roentgenograms of the gastro-m- 
testmal tract She was still, however, too weak to have satis 
factory exposures made Under these circumstances a report of 
negative findmgs was made, though judgment was suspended 
until the possibihty of more thorough a-ray mvestigabon later 
Durmg this tune the presence of a gastric lesion, either ulcer or 
mahgnancy, appeared to be the most hkely cause of the bleed 
mg However, when purpunc spots and ecchymotic areas ap- 
peared on the body about three weeks after admission, attention 
was directed toward the consideration of hemorrhagic purpura 
This supposition appeared defimtely verified when the hemat- 
ologic evidence ordmanly associated with thrombocytopenic 
purpura, was obtamed Various therapeutic measures were 
used Calves’ hver was used m the diet, hver extract was admin 
istered, foreign protem m the form of mdk mjections was given 
a tnal Intramuscular mjections of blood and four small blood 
transfusions were given by Dr N Rothschild As a last resort, 
a--ray exposure of the splemc area was attempted None of 
these measures was of avail m haltmg the progressive fall m the 
blood-platelets Splenectomy was of course considered, but at 
no tune did her condition justify operative nsk There was m 
temuttent loss of blood as evidenced by strong reactions for 
occult blood m the stools The platelet count sank to 4000 per 
cubic mi l lim eter on February 8th and death occurred on Feb 
ruary 11, 1928 
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Laboratory Examinations — Kolnier complement-fixation test 
for B)'philis, negatue, Kahn reaction, negative On December 
13, 1927, blood urea mtrogen 40 mg , blood-sugar, ISO mg , 
unc acid, 2 8 mg , crcatimn, 1 3 mg per 100 c c of blood 
On Januarj 23, 1928, the blood urea nitrogen was 16 mg and 
the plasma COj was 40 volumes per cent Blood-culture, nega- 
bve Van den Bcrgh Faint delayed direct mdirect, 2 umts 
Blecdmg tune on Januarj 9, 1928 was eight minutes, coagulation 
tunc ten mmutea bj vein, no clot retraction in twenty four 
hours, tourniquet test, positive On Januarv 27, 1928, the 
bleeding time was twenty minutes plus Fragihtj test Hemol 
ysis began at 0 40 per cent and was complete at 0 32 per cent 
Urmc Specific gravity varied from 1 010 to 1 022, a famt 
trace of albumin, no sugar, a few granular casts, a few leukocytes 
Feces Occult blood strongly positive dunng early and latter 
part of illness 

Blood counts are given in tabular form on page 926 to better 
illustrate the course of the disease 

The summary of pathologic findings at necropsy was given 
by Dr Case as follows 

Anatomic diagnosis (1) anemia, (2) fatty degeneration of 
heart, (3) edema of lungs, (4) cloudy swelhng of kidneys (S) 
cloudy swelling of fiver, (6) hemangiomas of fiver, (7) single 
(metabolic) gall-stone, (8) healed gastric ulcer, (9) hyperplastic 
bone marrow of tibia 

Histologic diagnosis Heart myocardial degeneration, 
fatty degeneration 

Lungs Congestion and edema. 

Bronchial lymph node Anthracosis 

Spleen Excessive amount of hemosiderosis with many large 
cells — reticulo-endothefial cells 

Adrenals The brown nodules seen m the medulla, grossly, 
proved to be nodules of corUcal tissue with brown granules m 
the cytoplasm 

Kidneys Parenchymatous degeneration with foa of chronic 
fibrosis and cellular infiltration 

Stomach The lesion that grossly suggested healed ulcer is 
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an adenocarcinoma and the mucosa over it is destroyed En- 
larged retroperitoneal lymph-nodes Secondary carcinoma 
Liver The dark red lesions on the surface are hemangiomas 
The liver cells show parenchymatous degeneration and the 
capdlanes contain large cells 

Gall-bladder Chronic cholecystitis 

Bone-marrow of tibia There is some hj^Derplasia but it is 
not marked It does not resemble that seen in pernicious anemia 

TABLE I 


Date 


Hb per 




1927 

R B C 

cent 

W B C 

Platelets 

Remarks 

Dec 13 

3,500,000 

60 

7,200 



Dec 14 

3,800,000 

50 

10,200 



Dec 16 

2,160,000 

45 

10,050 



Dec 17 

990,000 

28 

9,900 



Dec 19 

880,000 

20 

7,750 



Dec 23 

1,610,000 

27 

5,950 


2 M>e]ocytes, marked 3111*^0 
cjiiosis, poilalocytosis, 

polychromasia 

Dec 27 

1,800,000 

38 

7,800 


Dec 30 

2,200,000 


6,950 



1928 






Jan 3 

3,470,000 


4,600 



Jan 9 

2,010,000 

28 

6,300 

66,000 

No clot retraction in twenty 






four hours 

Jan 10 

2,040,000 


8,200 

54,000 

Polymorphs 58 per cent , 






old metamyelocytes 10 per 
cent , young metamyelo- 

Jan 13 





cytes 9 per cent 

1,510,000 

21 

5,600 

41,000 

53 Nucleated red cells 6 

Jan 14 

l,4OO,0OO 




myelocytes 

23 

5,300 

39,000 

Reticulated red cells 21 per 






cent 

Jan 18 

Jan 20 

1,360,000 

27 

7,600 

40,000 

9 nucleated red cells 6 
myeloc>d;es 

1,520,000 

27 

9,400 

22,000 

Jan 27 

1,020,000 

18 

9,300 

13,000 


Feb 2 

1,160,000 

19 

10,100 

12,000 

Old metamjeIoc>tes 21 per 






cent , young metamyelo- 
cytes 14 per cent , 18 my 
elocytes, 41 nucleated red 






cells 

Feb 8 

890,000 

11 

14,900 

4,000 
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Discussion — Tlic appearance of purpunc spots and subcu 
taneouB ecchimoscs m conjunction \nth the hematologic cvi 
dence of thrombocytopenic purpura, parUcularly low platelet 
counts, prolongetl bleeding time absence of clot retraction and 
normal coagulation time, all seemed to make the diagnosis fairly 
conclusite The fall in blood platelets was selectne since the\ 
w-ere deprcsseil out of proportion to the other constituents of the 
blood-count In addition they were probably functionally 
changed both in adhesiae and retractiac quality , if the bleedmg 
tune and clot retraction can be taken as entena of these func 
tions The preservation of one or both of these properties, 
even when the total number is lessened, explains instances of low 
platelet counts not accompanied wath bleeding It can be esti 
mated that the mechanism of platelet production was selectively 
depressed in this patient as in many individuals with purpura, 
because the bone-marrow was still actively produnng young red 
cells and immature leukocy tes 

The history of abdominal pain in the past was considered to 
be due to some other underlying condition, inasmuch as it was 
not accompanied by hemorrhagic manifestations Also, a defi 
nite statement of relation to meals was given by the patient It 
must be said, however, that these points were of more sigmfi- 
cance in retrospect than m prospect During the time that pur- 
pura seemed to be the outstanding feature of the case, the ques- 
tion arose as to the advisabihtv of splenectomy Several pomts 
mdicated the possibility that this patient might not respond 
favorably to splenectomy (1) Absence of defimte signs of en- 
largement of spleen, (2) lack of response to foreign protem 
therapy, (3) the acute course In regard to the first pomt, m 
patients of ibis tvpe, the dysfunction is widespread m the reticulo- 
endothehal ^stem and removal of the spleen only takes care 
of one area, important though it may be Despite this theoretical 
objecUon GifBn and HoUoway* have ated the dimcal histones 
of patients m whom removal of a spleen of moderate size has 
produced a favorable effect upon the hematologic and clmical 
manifestations of purpura Patients who show some encourag 
mg response to foreign protem therapy appear to possess a re 
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serve of recuperative power which enables them to form plate 
lets and are apt to show improvement after splenectomy It is 
likely that this possibihty is of more importance where d un in 
ished production of platelets is the predommant mechanism 
The third pomt is amply confirmed by practical expenence 
Acute types are not apt to be helped by splenectomy The 
spontaneous downhill course of these patients and the operative 
mortahty cast grave doubts upon a deasion for surgical inter 
vention It is appropriate to agam mention the fact there that 
none of these theoretical contmgencies would have outweighed 
the decision for splenectomy, were the patient even remotely 
considered safe for this procedure 

Other causes of hemorrhage more or less pertment to the case 
m question were under discussion Among these is an alhed 
condition styled by Glanzmann* “chrome thrombasthenic pur- 
pura ” This is a hereditary disease found in both sexes and in 
which increased bleedmg and coagulation time may be present 
The platelets though not greatly reduced are apparently altered 
m morphologic and functional charactenstics There is no 
particular resemblance to this syndrome m the case under dis- 
cussion 

Thrombocytopema, purpura, and hemorrhage are commonly 
noted m aplastic anemia The blood-picture here does not fit 
in with this possibihty Large numbers of immature red cells 
such as normoblasts, reticulocytes, and cells showing poly- 
chromasia, mdicated that erythrocyte production was not want- 
mg Granulocytes were also actively’" produced, and immature 
forms were also mcreased Particularly was this true of young 
metamy'^elocy’tes (so-caUed) ordinarily not present m the nor 
mal blood or m the absence of mfection The presence of such 
cells are held by some, notably SchiUmg, to indicate a wammg 
of the inabihty’" of the body to cope with the disease process 
The signs of blood regeneration were defimtely verified by'" th® 
condition of bone-marrow at necropsy 

Purpura and hemorrhage are also associated "with acute 
leukermas, many of which are of the myeloblastic type J\lan3 
blood shdes studied here revealed no endence of leukemia 
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The presence of a few mjeloqtcs in the midst of active blood 
regeneration is not surprising Neither mjeloblasts nor young 
Ivmphocj tes were at any tunc noted 

Intestinal hemorrhage is not infrequentlj found m severe 
stages of ncphntis, particularlj in those instances assoaated 
with nitrogen retention This possibility was kept in mmd when 
a blood urea nitrogen of 40 mg per 100 c c was noted soon after 
admission However, there was no other endence pomtmg to 
this condition and later a normal readmg of 16 mg was ob 
tamed It is likely that the imtial increase was due to a dehy 
drahon U'pe of retention subsequent to blood loss and lack of 
fluid intake In a number of cases of severe nephritis with m 
trogen retention we have noted hemorrhage m the absence of 
disturbance of the bleeding tune, coagulation timiN platelet 
count, or clot retraction In these instances the defect has api- 
peated to be one of the capillary endothelium The presence of 
a small caranomatous ulcer at nccropsv demonstrated the site 
of blecdmg It seems plausible to believe that the presence of 
thrombocytopema accentuated the degree of hemorrhage from 
this area Another mtcresUng assoaation of mahgnancy and 
purpura is occasionally brought about by metastasis to the bone- 
marrow Of two instances of caranoma with thrombocy topema 
purpura m a large senes of cases of purpura described by Rosen 
thal,* one had such metastasis and the other did not This was 
not demonstrated m our patient at necropsy 

Note — ^Wc wish to moke acknowledgments to Dr Boemer 
for personal attention to the hematology m this case 
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SYPHILIS WITH SEVERE ANEMIA* 


The presence of severe anemia in a patient with a positive 
Wassermann reaction altvaj's arouses the speculation as to the 
incidence of pnmarj anemia m or the possibihty of an 

anemia pccuhar to sj^hilis (syphilitic anemia) Another source 
of confusion is the occasional occurrence of a false positive Was 
sermann m permaous anemia or severe secondary anemia These 
questions of interpretation arc brought out m the case under dis- 
cussion and the practical problem of treatment is fordbly called 
to our attention by the possible untoward effects of specific 
treatment in such instances 

Case History — The patient, Carmello P , is an Ita li a n woman, 
fortj five j cars of age She is a widow and has had three chil 
dren who are well and three stiUbom children at the seventh 
month of pregnancy The family history is negative and the 
cause of her husband’s death was not ehated Previous medical 
history is negaUve Present illness Patient was well unidl 
November, 1925, about mne months before admission At this 
tune she began to have pains all over the body and became weal 
She had particularly severe pam m the lumbar region of the 
back, radiatmg to both sides She then noticed mcreasmg pallor 
and the loss of weight of 30 pounds durmg the period up to ad- 
mission mto the hospital About March, 1926, she regamed her 
normal color, but some time later she agam became pale Ap- 
petite was poor, no nausea, vomiting or soreness of the tongue 
Bowels were constipated and she required laxatives constantly, 
but stools were normal m color No paresthesias, no pruntus 
Menstruation occurred every twenty-eight days and lasted three 
to four days but is decreasing in amount 
The physical examination is os follows 
Central Nervous (Dr Patten) —Pupils very shghfly irregular, 
but the left is shghUy larger than the nght, both react to light, 

• From the medical eervice of Dr George M. Pierjol 
031 
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corresponding to five days after the first transfusion and four 
days after the first dose of neo-arsphenamin However, six days 
after the second injection of neo-arsphenamm the count fell 
again, and thirteen days after this dose a definite aplastic state 
was evidenced by the lowering of the leukocyte count to 2050 
and by the progressive sinking of the red cells though some nu- 
cleated red cells were stfil seen On September 25th discrete 
grayish-yeUow spots of exudate were found m the mouth over 
the fauces Some fusospufilary organisms were found m the 
smears from these lesions, Bacillus diphthense was not present 
The temperature rose to 103° F about this tune and remamed con- 
tmuous and occasionally remittent m type No gemtal lesions 
were present such as are noted m agranulocytic angma On 
September 22d, the eye grounds showed hemorrhagic areas m 
the macular area The blood-count sank to lower levels with the 
leukocytes gomg down to 850, and with no polymorphonuclear cells 
seen Death occurred on September 30th, forty-four days after 
adrmssion Necropsy permission was not obtamed Among the 
vanous therapeutic measures not mentioned above were a high 
protem and vitamin diet mcluding hver, fresh bone-marrow 
extracts by intramuscular mjection, and stovarsol by mouth 
Discussion — ^In analyzmg cases of severe anerma m patients 
with a positive Wassermann reaction it is helpful to follow 
Stokes^ and divide them mto three classes 1, True permaous 
anerma givmg a false positive Wassermaim reaction, 2, true 
permaous anerma m assoaation with syphihs, 3, severe anemia 
due directly or mdurectly to syphihs Though it is conceivable 
that by varying methods, false positive Wassermann reactions 
may be ehated m permaous anerma, the expenence of Kohner 
and Stemfield,® with vanous other conditions, has mdicated 
that this should not be a source of confusion, if the Kol- 
mer method is used Stokes has found that severe anemia 
either primary or secondary has been rare m late or latent 
syphihs and regards the evidence of relationship of the two 
diseases as equivocal He nghtly emphasizes the necessity of 
corroboration by chmcal evidence of syphihs in these mstances 
It IS difficult to estimate the evidence of former mvestigators 
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on this subject because of the vatying interpretation of what 
constitutes a diagnosis of sj'phihs and perniaous anemia For 
example HofP includes in a senes of sj^iluhtic anemias, S pa 
tients without a positia e Wassennann reaction hut in whom the 
diagnosis of syphihtic aortitis was made by sections from nec 
ropsj matcnal He believed that he demonstrated an etiologic 
relationship beta eon syphihs and penuaous anemia Improve 
ment under lodids was taken to be n entenon ol this relationship 
though the frequent non speafic action of this remedy is not un 
Usual In addibon, though the response of penuaous anemia 
to arsphenamm in the absence of syphihs has been the subject 
of numerous reports, unfavorable results have been noted by 
Stokes, IVintcrfeld, and others m the treatment of sex ere nnetmas 
of prov ed syphihs It is also evident that there is a lack of um 
formity m the hematologic and chmeal evidence for permaous 
anemia particularly in the older Uterature 

Wmterfcld‘ behexes that on etiologic connection between 
syphilis and permaous anemia is not verified by analysis He 
does, however, believe that syphilis actmg on the gastnc mucosa 
lu a person predisposed to permaous anemia may create con- 
ditions favoring a ‘fiuetic permaous anemia ” Though we are 
not aware of what characterizes a predispoabon to permaous 
anemia, one caimot di«7mieq this hypothesis without considermg 
the occasional instances of fami lies shoxving tendenaes similar 
m each member m varying degrees such as achlorhydria or 
achyha and anemia particularly xvith high color index 

Pappenhom* also considered that the presence of a dispo 
sition toxvard permaous anemia in the presence of syphihs 
ought create the picture of penuaous anemia The study of 
gastnc secretion m syphilis and the relation of gastnc sipibihs to 
severe anemia ments further study 

Piney* states that syphihs may produce hematologic changes 
mdistinguishable from permaous anenua Occasionally severe 
anemias m the tertiary stages of syphilis are associated xnth 
hepatic syphilis Probablv one of the most convincing reports 
IS that of Naegeh ’ A patient of his, seen m 1898, with defimte 
permaous anemia and tertiary syphilis, under arsemc and mer- 
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airy recovered and remained well until the last observation in 
1918 This would make an unusual remission for pemiaous 
anerma — nearly twenty years 

The reports of results of treatment in syphihs with severe 
anemia have not been always favorable The aplastic picture 
noted m the case under discussion is analogous to a number of 
reports in the hterature This comphcation as well as hemor- 
rhagic manifestations are particularly hkely to occur with sulph- 
arsphenamm and neo-arsphenaimn Similar instances are de- 
scribed by Gorke ® One of his patients after a course totalhng 
2 85 gm of arsphenamm developed necrotic areas on the tonsils, 
purpunc spots on the legs and the blood-count sank down to 
red blood-ceUs 900,000, hemoglobin 13 per cent, white blood- 
ceUs 600, and platelets 10,000, bleedmg time was thirty mmutes 
Winterfeld cites the history of a man aged forty-two years with 
a history of syphihs of two years’ duration, the blood-count was 
red blood-ceUs 1,325,000, hemoglobm 33 per cent , white blood- 
ceUs 2500 After several small doses of arsphenamm, a febrile 
reaction occurred and the blood-count fell rapidly xmtil the pa- 
tient succumbed Foucar and Stokes® also have noted unfavor- 
able results with arsphenamm treatment in pnmary and sec- 
ondary anerma m the presence of s 3 qihilis Moore and Keidel‘° 
descnbed an aplastic reaction with neaotic ulcers on the hard 
palate, purpunc spots, hemorrhagic symptoms and death m a 
woman fifty years of age after the eleventh dose of neo-arsphena- 
mm These reactions may be interpreted m several ways, either 
as an idiosynaasy to arsphenamm per se, or a form of visceral 
Herxheimer reaction with the hberation of myelotoxic sub 
stances 

Differential Diagnosis — Though some of the reported cases 
of anerma m patients with syphihs approximate the clmical and 
hematologic picture of permaous anerma, the case under dis- 
cussion offers no difl&culty in this respect With few exceptions, 
the blood-counts showed a color-index below 1 , the diameter of 
the red cells w^as wntbm normal limits and the volume mdex was 
below 1 No megaloblasts were found though normoblasts were 
seen m small numbers There was free HCl m the gastric con 
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tents and the neurologic findings were not clmractenstic, par 
ticularly the presence of ^^bratorJ sensation The high indirect 
van den Bcrgh readings arc of course also found in pemiaous 
anemia and suggest that blood destruction uas increased m this 
instance 

In fa\'Dr of the possibility of gastric s^Tihiha, there are pres 
ent certain features particularly in the roentgenograms which 
fulfil sei cml of the requirements for this diagnosis outlined bv 
Eusterman and Carman “ A filhng defect was present without 
a corresponding palpable mass, a tube hhc deformity with little 
or no penstaltic war cs suggested the stiffening or rigidity of the 
pylorus and prepylone region The loss of weight though sup- 
posedlj charactensbc of mahgnancy mai be qmte marked in 
gastnc syphilis The presence of achlorhvdna or achyha is not 
unusual m gastnc s>’phihs and it is possible that the pathogenesis 
of sea ere anemia m syphilis is comparable to that of penuaous 
anemia 

The likelihood of gastnc mahgnancy in co-existence with 
syphilis cannot be arbitrarily dismissed in the absence of a 
necrops) The lack of a characteristic x ray picture and the 
negative reactions for occult blood m the stools weigh somewhat 
against this diagnosis 

The aplastic reaction and the throat lesions noted after 
treatment are no doubt comparable to those desenbed in the 
hterature Agranulocytic angma occurs in middle aged women 
who were previousl> presumably normal and though the leu 
kopema is profound, the red cells and hemoglobm may not be 
greaUy reduced In addition to the necroUc lesions m the mouth, 
there are similar exudates on the gemtaha These gemtal le- 
sions were absent m this patient 

Though we cannot, stnctly speakmg, draw conclusions from 
a smgle case, there are several features of mterest which merit 
further study The question of the relation of gastnc syphihs to 
severe syphihbc aneimas and the search for a more umformlj 
successful method of handhng these pabents are parbcularly 
pertinent It appears to be preferable to use hver and a high 
vitamin diet, blood transfusions and other measures of symp- 
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tomatic nature such as dilute hydrochlonc aad in an attempt to 
improve the anemia before the cautious use of neo-arsphenamm 

TABLE I 



o 

u 

u 

d 






Remarks 

^o 

s 

m 

8, 

s 

P3 

& 

S. 

*3 

CO 

i4 

a 

o 

s 



8/17 

1,720,000 

28 

9,100 

43 

32 

18 

7 



8/20 









Pot bism tartrate 0 1 gm 

8/23 

2,100,000 

35 

7,300 

48 

33 

9 

8 

2 


8/27 

1,820,000 

25 

6,400 

54 

25 

10 

7 

4 

Pot bism tartrate 0 1 gin. 

9/3 

2,110,000 

35 

9,200 






Transfusion 9/2, neo- 










arsph 0 3 gm 

9/7 

3,210,000 

37 

7,300 

45 

26 

25 

2 

2 

Neo-arsph 0 3 gra ' 

9/13 

1,170,000 

20 

7,050 

56 

27 

15 

2 



9/14 

1,150,000 

22 








9/20 

1,280,000 

29 

2,050 

16 

66 

17 

1 


Transfusion 9/19 Fever 










to 102“ F 

9/24 

1,090,000 

23 

1,000 

24 

76 




Neo-arsph 0 3 gm 9/22 

9/27 

900,000 

19 

850 

0 

90 

10 
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From the Gastro-intestinvl Cltnic of the Je^msh Hospital 


the dugnosis of gall-stones relative accu- 
racy OF cholecystography and non-sdrgical 
BILIARY drainage 

Jane Welsh Carlyle, when stncken with influenza during 
the great epidemic in 1847, made the accusation that medical 
men have entered into a taat agreement to call all sorts of cold 
Weather ailments bj the same name so that their practice rmght 
be greatlj simplified This almost holds true for the frequencj 
With which the diagnosis of gall bladder disease is made and the 
flimsy evidence upon which these diagnoses are often based 
Judd' found that m 83 per cent of a group of patients m 
whom gall bladder operation was attended with poor results, the 
clmical history of attacks of cohe was not clear That even a 
so-called “typical gall bladder attack” may not be due to gall- 
bladder disease is shown by the followmg case 

hi G , female, age thirty nme years, reported to the gastro- 
Wtestmal clinic with a history of belching, postmeal gaseous 
hstress, occasional heartburn, and constipation lasting over a 
Ponod of four or five years At irregular intervals, she com 
plamed of pain m the epigastrium with radiation to the back and 
nght shoulder At no tune had the attacks of pam been severe 
Before her studv at the dime could be completed, she was ad- 
Diitted to the hospital durmg an exacerbation similar to the 
above, but much more severe m character than any she had ex- 
Penenced previously When the acute symptoms had subsided, 
operation was performed, but the gall bladder was found to be 
Perfectlv normal in appearance and to touch 
939 



TABLE I 


Case 

No 

Age 

Sex. 

No of 
exam 

Bfle 

centri 

fugeA 

Choi 

crys 

tab 

Pis 

ment 

Cs-stic 
duct * 

Diagnosis 

dramage 


1 

23 

F 

1 

+ 

+ 

+ 

P 

stones 

stones 

2 

48 

F 

1 

- 

- 

+ 

P 


stones 

3 

45 

F 

2 

+ 

+ 

- 

P 

stones 

stones 

4 

49 

F 

1 


- 

+ 

P 

stones 

stones 

5 

46 

F 

1 

- 

+ 

+ 

P 

stones 

stones 

6 

24 

F 

1 

- 

- 

+ 

P 

stones 

stones 

7 

43 

F 

1 


+ 

+ 

P 

stones 

stones 

8 

60 

M 

3 


+ 

+ 

P 

stones 

stones 

9 

29 

F 

1 

- 

+ 

+ 

P 

stonea 

stones 

10 

36 

M 

1 

- 

+ 

+ 

P 

stones 

stones 

11 

42 

F 

1 

+ 

+ 

+ 

P 

stones 

stones 

12 

55 

F 

1 

- 

- 

+ 

I* 

stones 

stones 

13 

26 

F 

1 

+ 

+ 

+ 

P 

stones 

stones 

14 

48 

F 

1 

— 

■ 

+ 

re* 

moved 

stones 

stone in 
duct 
(bepat) 

IS 

24 

F 

1 

- 

4 . 

+ 

p 

stones 

stones 

16 

26 

11 

1 

- 

+ 

+ 

p 

stones 

stones 

17 

45 

11 

1 

- 

+ 

+ 

p 

stones 

Stones 

18 

32 

F 

1 

+ 

+ 

+ 

p 

stones 

stones 

19 

21 

F 

1 

_ 

- 

+ 

p 

stones 

stones 

20 

68 

F 

1 

+ 

+ 

- 

p 

stones 

stones 

21 

52 

F 

1 

- 

+ 

- 

p 

stones 

stones 

22 

47 

F 

1 

+ 

+ 

_ 

p 

stones 

stones 

23 

52 

F 

4 

- 

+ 

+ 

p 

stones 

stones 

24 

42 

F 

15 

- 

— 

— 

p 

no stones 

no stones 

25 

30 

F 

1 

- 

— 

— 

p 

no stones 

no stones 

26 

36 

F 

2 

- 

— 

— 

p 

no stones 

no stones 

27 

33 

F 

1 

- 

— 

— 

p 

no stones 

no stones 

28 

55 

F 

2 

- 

— 

— 

p 

no stones 

no stones 

29 

SO 

F 

1 

- 

_ 

— 

p 

no stones 

no stones 

30 

26 

F 

1 

- 

- 

— 

p 

no stones 

no stones 

31 

63 

F 

1 

- 

— 

— 

p 

no stones 

no stones 

32 

54 

F 

1 

- 

- 

— 

p 

no stones 

no stones 

33 

24 

F 

1 

- 

_ 

— 

p 

no stones 

no stones 

34 

28 

F 

1 

— 

— 

— 

p 

no stones 

no stones 

35 

35 

F 

8 

- 

— 

— 

obs 

no stones 

stones 

36 

40 

F 

4 

- 

— 

— 

ob3 

no stones 

stones 

37 

42 

F 

2 

- 

- 

— 

obs. 

no stones 

stones 

38 

22 

F 

3 

- 

- 

- 

obs 

no stones 

stones 


C3*3Uc duct P * patent obs- ■■ obstructed- 
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It IS true m man> eases of gall bladder disease the expen 
enced ph\ siaan can readily, by means of the history and pha sical 
examination reach a correct conclusion We beheae, hoavcaor, 
that there is a larger group of cases aahich present digestive dis- 
turbances and tenderness in the epigastnum or nght hapo 
chondnum in avhich an accurate localization of the esistmg path 
ologj IS well mgh impossible anthout the aid of other diagnostic 
measures One can hardly speak of the symptomatology of 
gallbladder disease, except perhaps in those who expenence 
typical colic, avithout keeping m imnd the array of similar symp 
toms which maj manifest themselves m patients avith neuras 
thema, constipation, spastic colitis aasceroptosis, disturbances 
in gastric secretion, pancreatic msiifhaency, and many others 
The past ten jears has seen the introduction of two proce 
durcs which hate been advocated as aids m the diagnosis of 
gall bladder disease These arc non-surgica! bihary drainage 
and cholccvstography Smee its introduction four jears ago, 
the latter has greatlj outdistanced its predecessor in populanty 
The frequenc> wath which cholecystography is used today is 
evidence that a good history and physical examination do not 
alwaas suffice to moke an accurate diagnosis We propose to 
point out in this paper the relative values of non surgical bihary 
drainage and cholecystography m the diagnosis of cholehthiasis 
This study is based only on cases that were operated upon 

During the past year we have performed non-surgical bihary 
drainage upon 38 patients who were subsequently operated upon 
Table 1 mcludes the drainage and operative findmgs 

Table I —An analysis of this table will reveal several mter 
esting findmgs Of these 38 cases, a diagnosis of stones was made 
from the bile examination m 23 and of absence of stones mil 
In 4, a diagnosis of cystic duct obstruction was made because of 
the absence of “B” or gall bladder bile on repeated drainages 
No opimon regarthng the presence or absence of stones could be 
given because of this fact At opembon m these 4 cases the 
uystic duct was found occluded by a stone. The diagnosis m the 
remaming 34 cases was confirmed at opembon It is m the com 
Pambvelv smaU group of cases, where the cysbc duct is oc 
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eluded, that non-surgical drainage fads to give accurate data 
regarding the gall-bladder contents A further source of error 
m this group may also anse if the portion of the cystic duct ad- 
jacent to the gall-bladder is not mvolved m the obstruction 
This IS the ordy portion of the duct system which has the power 
of concentration* and may thus produce a concentrated bile 
A correct diagnosis of the presence or absence of stones was made 
m 89 5 per cent of the senes studied by bde drainage alone It is 
of mterest to note that m the vast majonty of cases only one 
dramage was done In 6 cases the diagnostic elements were 
found oidy after centnfugmg the bde obtamed In many in- 
stances the bde was presented for study before the patient was 
seen by the exammer 

Of these 38 cases, 24 were cholecystographed pnor to opera- 
tion 

This group mcluded 18 stone and 6 non-stone cases A com- 
parison of diagnoses made by non-surgical bdiary dramage and 
by ^-ray is shown m Table II 

In analyzmg these 24 cases it is to be noted that non-surgical 
bdiary dramage faded to mdicate stones m3 of 18 stone cases, 
an error of 16 6 per cent In this same senes stones were visual- 
ized by oral cholecystography m only one and reported as sus- 
piaousty present m a second one, an error of 88 8 per cent 
Smee this study is limited only to the diagnosis of stones, it 
must be stated, m all fairness to the ac-ray that m many of tins 
senes, an abnormally functiorung gall-bladder was diagnosed, 
even though m most instances the contamed stones were not 
%nsuahzed 

Of the non-stone cases, aU were so diagnosed by non-surgical 
bdiary dramage Cholecystography made a false diagnosis of 
stones m one of these or an error of 16 6 per cent m the negative 
senes 

From these findmgs several important facts should be em 
phasized 

First, m no case where gall-bladder bde was obtamable bj 
dramage was an mcorrect diagnosis of the presence or absence 
of stones made The 3 cases m which bde dramage faded to diag 
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TABLE II 



PbcwnU TsaJ* by 


1 BCledrEbicr 

Cl>o*«T*tO|t«pby (oraH 

Otienlieo. 

1 

1 stoncfl 

negallxT 

stones 

2 

1 

ttonc* 

ncgali^'C 

stones 

3 

r 

stones 

ncgativ'o 

stones 

4 

1 

stones 

stones? 

stones 

S 


•tones 

ncgatK*c 

stones 

6 

I 

stones 

negat^^■c 

stones 

7 

' 

stones 

nogaU''n 

stones 

8 

T 

stones 

negative 

stones 

9 

1 

stones 

ncpitire 

stones 

10 

j_ 

stones 

negati't 

stones 

11 

1 

stones 

ncgitht 

stones 

12 

T 

stones 

ncgati'*e 

stones 

13 

j. 

stones 

negathu 

stones 

14 


stones 

ncgatiN'c 

stones 

15 

1 

stones 

negative 

stones 

16 

1 

no stones 

negotK-e 

stones 

17 

1 

no stones 

negative 

stones 

18 

1 

no stones 

stones 

stones 


1 



negative 




negative 

21 1 

negative 

negative 

negaij\-e 

22 1 

negatl\'e 

negative 

native 

23 ' 

1 negative 

negat^^'e 

ncgatl\-c 

24 

j negative 

negative 

negati\*e 


nose stones when present belong to the cystic duct ok., 
group ,n Table I ““ obstruction 
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Second, in this senes at least, oral cholecystography was a 
very disappointing diagnostic measure of the presence of gall- 
stones Were we considermg the diagnosis of abnormal function 
as well, our false negative a:-ray findmgs would probably com- 
pare with Eusterman’s® 30 per cent error However, consider- 
ing stones alone, the error is much greater 

Third, m no case was a false positive diagnosis made by 
dramage, while such an error did occur by cholecystography 
False positive cholecystographic findings were recently re- 
ported by Eorkhn ^ 

Such false data have been reported even with the intravenous 
techmc in the presence of severe hver disease® and in patients 
with easy fatigabihty, achlorhydria, and low basal metabohc 
rate 

Diagnosis by N on-stirgtcal Drainage — The techmc of non- 
surgical bihary dramage need not be descnbed here, as it may 
readily be obtamed from Lyon’s book ® Further we do not m- 
tend to enter into any controversy as to whether the “B” bile 
is gall-bladder bile or whether the gall-bladder is capable of 
emptying itself or whether magnesium sulphate, which we used 
routinely as a stimulant m our diagnostic studies, is capable of 
causing gall-bladder evacuation These questions have aU been 
discussed m the hterature ® We beheve that when a fraction 
of bile IS obtained after magnesium sulphate stimulation, vary- 
ing m color from a medium brown to a black brown or black 
green and in amount from 30 to 50 c c , we are deahng with a 
gall-bladder that has retained its function of concentration 
Further that the recovery of such a fraction indicates that the 
capacity of the gall-bladder to empty is not senously impaired 
FmaUy the cystic duct must needs be patent at least m part to 
permit the gall-bladder to evacuate its contents 

The presence of stones is deterrmned by the microscopic 
exammation of the bile The findmgs upon which the diagnosis 
IS based have been mdicated pre\'iously by one of us * Jones 
article contams an excellent plate lUustratmg these, but that 
author faded to stress their diagnostic importance Further 
experience with these findmgs has led us to beheve that the nii- 
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croscopic demonstrntion of the tj'pical calaum bilirubinate 
pigment and cholesterol crystals m drainage bile is pathogno- 
monic of stones or their precursor, sand 

The CT) stalluation of cholesterol, m square or slightly oblong 
clear crystals, many with one comer chipped off m the form of a 
perfect nght angle, is so characteristic as to def\ improper iden- 
tification The pigment, honcier, upon which we lay so much 
stress, requires a little practice to recognize It must be differ- 
entiated from other pigment bodies which may be found in the 
bile Dense dumps of prcapitated bile salts, bile stained bac- 
teria or mucus and degenerated cells, may be confusing to the 
inexpenenced This pigment appears as brilliant golden yellow 
to orange colored granular dumps 

In the present senes, wo hn\e found the presence of cither 
the pigment or the cnstals alone sufficient to warrant a ding 
nosis of stones In 6 cases pigment alone was found and in 4 
crystals alone All these prosed to be stone cases at operation 
In one instance, a stone in the duct was diagnosed after a pre- 
\aous cholecystectomy had been done This was confirmed by 
operation (Case 14) A\Tien crystals alone arc found the pos- 
sibility of cholcsterosis of the gall bladder must be considered, 
but thus far we have not encountered such an mstance 

In condusion, we wish agam to stress the impiortancc of the 
above findings m drainage bde, as a diagnostic aid in gaU-stone 
disease. We desire to emphasize the fact that the above find- 
mgs like other specific laboratory data are of considerable im- 
portance when positive It is erndent that even by the most 
careful exanunation of the bde, the presence of only imnute 
amounts of crystals or pigment may be overlooked However, m 
our experience, when found, these dements ha\e proved to m 
dicate stones Finally, the findmg of these dements in the bile 
has proced to be far superior to oral cholecystography as an aid 
in the diagnosis of gall stones 
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ANGINA PECTORIS 

Angina pectons wus first brought to the general attention 
by MmUam Heberden ' A short excerpt from his dassical 
description ments quotation “Those who are afflicted with it, 
are seized, while they are walkmg, and more particularly when 
thej walk soon after eatmg, with a painful and most disagree- 
able sensation in the breast, which seems as if it would take 
their life away, if it were to mcrease or contmue, the moment 
they stand still all this imeasmess vanishes ” He called atten- 
tion to the substcmal location and brachial radiation of the 
pain, the absence of dyspnea, and the tendency to sudden death, 
and christened this group of symptoms “angina pectons 

The syndrome seems to be becoming defimtely more prev- 
alent We do not Uow what factor is responsible for this 
Donnison’s stetement’ that he has never seen a case of angma 
pectons among the natives of Kenya colony (Central Afnca) 
IS very stnkmg Houston’ likewise reports the absence of this 
condition among the Chmese The consensus of opmion of 
these and other authors’ seems to be that on account of the rate 
at which we hve, rather than because of any dietary, dimatic, 
or other factor, our cardiovascular systems degenerate more 
rapidly than those of less energetic peoples The mcreasmg 
prevalence of angma is therefore possibly attributable to our 
ever-mcreasmg rate of hvmg, and the mcreased tendency to 
cardiovascular degeneration which it seems to carry m ts 
wake 


M7 
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CLINICAL PICTURE 

Angina pectons is seen most frequently m men past fort}' 
years of age It is apt to choose its victims from among those 
carrymg heavy responsibihties, particularly from the ranks of 
our own profession, although the labonng class is by no means 
exempt Frequently the onset is preceded by a penod of high 
ner\'ous tension and worry This was recently impressed upon 
us m the case of the proprietor of a gambhng house who devel- 
oped angma when the even tenor of his hfe was disturbed as a 
result of a spasm of ^^Jtue on the part of the prosecutmg officers 
of his aty 

There are, as a rule, no prodromes to an attack The case 
reported by Osier® m which profuse sweatmg preceded the 
onset by half an hour is exceptional 

The exciting cause is charactenstically exertion, usually 
physical, sometimes mental, usually after eatmg, more par- 
ticularly when the exertion occurs out of doors The combina- 
tion of physiologic events madent to gettmg up to make an 
after-dmner speech has frequently exated anginal attacks 
Walkmg up hill agamst a cold wmd is another undertaking 
particularly likely to provoke an attack Angmal pam often 
comes on dunng sleep, but usually m those cases m which it 
also accompames exertion It is well to be cautious m the 
diagnosis of angina pectons when the attacks bear no relation 
to bodily actunty, but this type does occur in the case of to- 
bacco angma Allbutt® stated, however, that m his expenence 
the symptoms of tobacco angma differed from those of the 
usual vanet}', so it may be due to a different mechanism 

The pain may be mild, a mere sense of pressure or constric- 
tion Patients often descnbe it as a mild indigestion, on account 
of its frequent assoaation with flatulence, and its relief by 
belching It may be absent m cases of so-called ‘‘angma sine 
dolore” (attacks of sudden arrest and angor anmu, without 
pam, seen m some angmal patients altematmg with true at- 
tacks) On the other hand, the pam may be terrific and over- 
powermg, as though the chest were bemg crushed m a huge vise 
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Stabbing, burning, and needle like pain should arouse our 
skepticism 

The location of the pain is not characteristically “precordial,” 
as it has sometimes been termed It is true that it may be 
located anjTihere m the chest, arms, neck or upper abdomen 
In fact. Osier* has desenbed cxtrapcctoral forms in the scrotum 
and legs We ha\ e had one case in which pain was first noted 
]ust aboae the left eje Howcacr, m the aast majority of cases 
of undoubted angina pcctons the piamaiy and mam focus of 
pain IS beneath the sternum, usuallj beneath the upper, but 
often beneath the lower part of tins bone From this point it 
ma) radiate to the arms, neck, and back Occasionally it 
starts peripherally and ends centrally Many patients are 
able to desenbe in minutest detail the spread of their pam 

The "angor aniim’’ ma> or may not be present m an attack 
Frequently one feels tempted to attribute this symptom to the 
consaous or subconsaous fear on the part of the patient that 
his heart will stop That this is not always the case is mdicated 
by the tact that thm sense of ill-omen is sometimes present 
when the anginal pam is confined to the arm, in persons who 
do not recognize the relation of this brachial pam to their cardiac 
function It IS well to remember that during the attack the 
patient is usually not frightened m the ordinan^ sense of the 
word, but IS rather awe-struck. 

ImmoUltzaluin occurs in the vast majority of angmal at- 
tacks, whether the pain is mil d or severe Some patients, how 
ever, give the history that if on attack comes on when they are 
walkmg, slowmg their pace will bnng rehef FoUowmg this 
imbal “pull up,” they can undertake considerable exertion 
without brmgmg on an attack Wenckebach* has called atten- 
tion to the analogy which exists between this type of angma and 
the Bubstemal oppression occumng m athletes at the beginiung 
of a contest, which is reheved by the "second wmd ” Occa- 
sionally, restlessness supervenes toward the end of a long attack 
of pain, but Its occurrence must raise the question of a coronar> 
occlusion Cases of tobacco angma are said to become pamcky 
and resUess durmg the pam, m this respect simulaUng the be- 
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havior of neurotic women m a vasomotor storm Tins was true 
m our most clear-cut case of tobacco angma 

The postkon assumed m an attack is usually the sitting one 
Sometimes the patient stands Recumbency frequently seems 
to exaggerate and prolong the pam 

Dyspnea is usually absent dunng the attack The chest is 
held almost immobilized Shallow breaths are taken lest deep 
breathmg mcrease the distress Seneca is named by Osier® as 
havmg possibly penned the earhest descnption of angma pectoris 
In a letter to Phny® he refers to attacks from which he was 
then sufiermg, which came on “hke a storm” and were ac- 
compamed by a sense of rmpendmg death “To have any other 
malady is only to be sick, to have this one is to be dying ” 
However, he refers to excessive “sighmg” and dyspnea accom- 
panymg his attacks, a fact which makes one skeptical as to 
their bemg angma pectons Occasionally, however, we have 
seen paroxysmal cardiac dyspnea assoaated with anginal pain 
A rather imusual respiratory feature was presented by a patient 
under our care, who could postpone the onset of an attack 
wtule walkmg by deep breathmg 

Cardiovascular Phenomena — Many observations are on 
record of the behavior of the pn/se durmg the attack Mackenzie® 
was able to obtain a considerable number of polygraphic trac- 
mgs to illustrate its action Sometimes the rate is markedly 
accelerated, sometimes it is slowed, often it is unchanged, but 
usually there is an acceleration of 10 or 15 beats per minute 
durmg the pam Irregularity is unusual, and when it occurs 
IS a bad prognostic sign Osier® has reported the appearance of 
a difference m the radial pulse of the two arms durmg the seizure 
Occasionally the pulse has been noted to disappear entirely 
durmg a severe paroxysm, and return subsequently, though the 
heart sounds contmued to be audible throughout 

The /leari so/mds are usually unchanged durmg the attack, 
except as regards the rate Huchard^® has reported a case m 
which a systohc murmur developed durmg the attack, and 
disappeared afterward, but this is an unusual observation 
No defimte rule can be formulated concemmg the behavior 
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of the blood pressure dunng the attack Usually there is an 
clc\ ation of 20 mm or more m the sj stohe pressure Sometimes 
a much more marked nse occurs Sometimes the pressure does 
not \’ary and occasionall\ it falls In the majontj of our cases 
the moderate nse during the attack gave place to a fall when the 
pam subsided 

Electrocardiographic tracings taken dunng attacks of angina 
pectons are not v erj plentiful Bousficld," and Fed and Siegel“ 
hav e published such traangs Bousneld s case showed a most 
remarkable change in the ventricular complex which disap- 
peared when the pain subsided \Vc have obtamed several 
traangs dunng the past year (to be pubhshed) Some of 
these show no change, but the majority show quite definite 
alterations in the shape of the Q R S and T waves, or of the 
S T interval, which cannot be attnbuted to the rate changes 
observed The resemblance of these traangs to some we have 
taken of dogs and cals with temporary expenmental coronary 
occlusion IS quite striking 

Reports of fluoroscopic observations of the heart dunng angmal 
attacks are even rarer than electrocardiographic traangs Two 
hav e come to our knowledge In one“ no change was observ ed 
m the size or action of the heart In the other'^ a “kramphafte 
Zuzammcnziehung ’ of the cardiac shadow was reported We 
have had one opportunity to make such an exammation, and 
were able to see no change in the cardiac silhouette dunng the 
pam 

Certam agents arc known to bring relief from the attack itself 
Of these agents, rest and immobility m the sitting or the standmg 
position come first The nitrites, which hnvre been used widely 
for this purpose smee they were mtroduced by Lauder Brunton,i* 
are frequently disappointing In many cases however, they 
bnng about a very defimte cessation of pam, comadent with a 
sudden drop of blood pressure of 40 to 60 mm , which 
occurs withm thirty or forty seconds Sometimes, when the 
blood pressure rises agam after three or four nnnutes, the pam 
returns Often m spite of a faU of pressure, the pam continues 
unabated Belching is often regarded by the patient as an effi- 
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cient agent in the rehef of angina pectons Some are able to 
obtam quite as satisfactory rehef from aromatic spmts of am- 
moma as from mtroglycerm or amyl nitrite Wenckebach^ ates 
one other agent which he says produces a cessation of the pain, 
t e , the sudden onset of a paroxysm of tachycardia or fibrilla- 
tion durmg the attack The occurrence of chronic auricular 
fibrillation or congestive failure usually has the compensahng 
virtue of freemg the patient from angmal attacks From this 
pomt of \aew the following case has mterested us A physiaan 
who was subject to asthmatic bronchitis and repeated attacks 
of severe angma, gradually developed a tendency to sbght 
congestive failure His angma disappeared at this pomt, but 
lie then began to have paroxysms of auncular fibrillation Re- 
cently, following improvement m his bronchial condition, the 
tendency to congestive failure has disappeared, the angmal 
attacks have returned, and there have been no further paroxysms 
of fibrillation hlackenzie’s opmion® that the development of 
congestive failure prevents the patient from carrymg his exertion 
to that pomt necessary to produce angma pectoris is worthy of 
note, but does not seem to explain the arcumstances m this case 
or m some others we have studied The congestive failure was 
so shght that our patient was able to imdertake almost as much 
exertion as before, and qmte as much as that which is now 
productive of an attack 

The mode of death m an angmal attack is worthy of careful 
consideration, since its mechamsm has been the subject of some 
dispute Few men have the opportumty to observe personally 
many deaths of this type In the past the so-called “status 
angmosus,” now beheved to be due, as a rule, to coronary'^ oc- 
clusion, was confused with true angma, and death m this condi- 
tion was frequently cited as an example of angmal death When 
we ehmmate this error we find, on the basis of reports of com- 
petent obserx'^ers, that death durmg the attack occurs as a rule 
m one of two ways First, the pulse may stop abruptly, with- 
out any prexnous irregulanty or any change m rate of strength— 
a gasp or two and the patient is dead This type of cardiac 
arrest is often seen early m the attack Second, the pulse max 
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become iveak and irregular, espcaallv tonard the end of a long 
attack, and then suddenly stop There is no certain knowledge 
as to whether the whole heart stops suddenlj, or whether it 
goes into \ entncular fibrillation It mav be that the lirst type 
of cardiac arrest mentioned is a sudden stopping of all chambers, 
whereas the second is a \ entncular fibnllation If w e were able 
to obtain electrocardiograms dunng or shortlj after death in 
angina pectons, we might be able to soKe this much disputed 
and important problem 

There is one careful and most interesting account by Osier* 
concerning the mechanism of cardiac arrest The patient sud 
denly collapsed, no pulse was felt in brachials or carotids, and 
no heart sounds were audible Osier thrust a long needle into 
the heart and observed a definite cardiac impulse at a rate of 
52 per mmute The impulse graduall> slowed, and stopped 
fifty nunutes after the onset of the coUapse The author stated 
that the beat showed no irregularity nor tremor such as one 
would expect if the heart were fibnllating The case is most 
puzzlmg 

ETIOLOGT 


In Heberden’s classical account' of this "disorder of the 
breast” we find the following statement “What the particular 
mischief is, which is referred to these different parts of the 
sternum, it is not easy to guess, and I have had no opportimity 
of knowing with certamty ” A hundred and sistj years ater 
we have to admit to much the same ignorance Students of 
this subject ma> be grouped mto two mam schools The first 
of these holds that angma pectons is a symptom, which may 
be caused by one of several pathologic lesions, because toe 
vanable cbmeal findings dunng the attack and the vana e 
postmortem observations do not bear out the 
a smgle lesion is reponsfble m all cases The secon oo o 
that angma pectons is caused by a certam definite pathologic 
lesion and is, therefore, a disease entity and not a mere symptom 
This school may be subdivided according to the lesion supposed 

to be responsible for toe attacks 

Fmst of all there are those who uphold what is kn 
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the coronary hypolhests, that the pain is due to coronary artery 
disease Their chief arguments are that this lesion is found 
in the vast majority of patients dymg of angma pectons, and 
that coronary occlusion produces a chmcal picture somewhat 
comparable to that of angma, m fact, often mdistingmshable 
from It Sir Edward Jenner probably origmated this hypothesis 
In a letter to Parry, he describes the striking of his knife agamst 
somethmg “so hard and gntty as to notch it,” one day when 
opening the heart of a patient who had died of angma pectons 
He says “I well remember looking up at the ceihng, which was 
old and crumbling, conceivmg that some plaster had fallen 
down But on further scrutmy the real cause appeared the 
coronanes had become bony canals ” How coronary artery 
disease produces pain has been variously explained Parry’* 
was probably the first to remark that “though a quantity of 
blood may circulate through these arteries, sufficient to nounsb 
the heart, as appears in some mstances, from the size and firm- 
ness of that organ, yet there may probably be less than what 
IS requisite for ready and vigorous action Hence, though a 
heart so diseased may be fit for the purposes of common cncula- 
tion dunng a state of bodily and mental tranquillity, and of 
health otherwise good, yet when any unusual exertion is required, 
Its powers may fail, under the new and extraordinary demand ” 
This may be termed the “mtermittent myocardial ischemia hy- 
pothesis ” Keefer and Resnik^^ m a recent paper, have extended 
this hypothesis somewhat, to mdude other causes of insuffiaent 
myocardial blood-supply, such as aortic regurgitation,* and 
anemia Herrmann’® has given us a coronary explanation for 
angma in mitral stenosis He describes the occurrence m this 
condition of an atrophy of the pad of fat, which is normally 
found beneath the circumflex branch of the left coronary artery, 
and a thinnmg of the vessel wall at this pomt, “so that any 
sudden increase of mtra-auncular pressure could obhterate th® 
artery or narrow it considerably, and seriously embarrass the 
arculation of the heart ” 

* This lesion is presumed to act by lowering diastolic mtra aortic pressure 
therebj mterfenng wth proper coronary filling 
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Howe\er, this mvocardial ischemia hj’pothesis has to contend 
tilth the fact that the mjocardium is probabh inscnsihte The 
ongin of the pain has, therefore, been tanousl> attributed to 
(1) Coronan spasm, (2) inco ordmatc action of the various 
parts of the heart tilth consequent stretching of its investments, 
(3) anoxemia of the pcncoronarj' sensor} fibers, (4) dilatation of 
the heart, and (5) abnormal contraction of the heart muscle 
All of these vanations of the coronar} hvpothesis hate this m 
common that thej postulate an anoxemia of a section of the 
myocardium as the cause or as an accompaniment of the pain, 
and attnbutc death to ventncular fibrillation resulting from this 
myocardial ischemia 

The aorlic Inpallicsts owes its origin to Sir Clifford Allbutt " 
He tvas dissatisfied mth the coronary hypothesis because it did 
not explain the occurrence of angma pectoris m patients with 
no postmortem exndence of coronary disease Moreoser, he 
pointed out that "amid the agitation of patient and attendants, 
the heart, assumed to bo the protagonist m the conflict, often 
seems to be the one impassive actor ” He compiared this im 
passix e heart action, and the behavior of the blood pressure dur 
during angmal attacks with the irrcgulanty of the action of a 
dog’s heaH In the presence of sudden myocardial ischemia, and 
the fall of blood pressure which is almost mvanablv obsen^ed 
in such experiments His hypothesis states that angmal pam 
13 due to distention of a diseased “suprasigraoid” aorta and that 
death results from vagal inhi bition, "the vagus stung by the 
pam, actmg often upon a decrescent heart ” The coronary dis- 
ease so frequently found postmortem has nothing to do with the 
pam, but “deter min es the mortal issue,” smee a normal heart 
will not usuallv stop permanently as a result of vagal inhibition 
Recendy Wenckebach’ has expanded this hypothesis Aortic 
distention is held to be the usual mechanism of the production 
of angmal pam, but sometimes the pam may be due to the 
stretching of a diseased coronary artery, and occasionally even 
of a mesentenc vessel Wenckebach attributes death m angma 
to ventncular fibrillation as a result of the heart attemptmg to 
pump blood agauist a contmued high and nsmg blood pressure 
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It IS analogous to the fibnllation produced in an experunental 
animal by clampmg the aorta 

Spasm of the aorta, and neuralgia of the cardiac plexus are 
two other suggestions which have been proposed to explam the 
etiology of angma pectoris They ar^e difficult to prove, but 
not as yet disproved 

In attempting to deade for or against these various hy- 
potheses the results obtamed by animal experimentation ment 
discussion Without gomg mto detail we can state with a fair 
amount of assurance that stmndation of the endocardium and 
myocardium probably does not produce pam, that the pen- 
cardium and epicardium may be moderately sensitive, especially 
in the aortic region, and that severe pam, smnlar m nature to 
that seen m a full-blown attack of angma pectons, is produced 
in a nim als by stimulation of sensory fibers which he m the ad- 
ventitia of both the aorta and the coronary vessels “ 

Chmcal e\adence supplements these observations Coronary 
thrombosis on the one hand, and aortic rupture on the other, 
both may give nse to mtense pam, comparable in type to that 
of angma pectons The pam of these conditions is usually more 
severe and more shocking than angmal pam, and m coronary 
occlusion its location is apt to be lower m the chest Ne\ erthe- 
less, these two chmcal pictures show that sensory nerves prob- 
abty occur in these two regions m man as they do m dogs and 
that severe pam is produced by stimulation of them 

Postmortem studies of angma pectons are not apt to give 
us a defimte answer to the question of etiology because the dis- 
ease consists of a senes of attacks which cannot be studied 
pathologically Nevertheless, after death we can observe those 
morphologic changes, m the presence of which attacks may 
arise These are, in the vast majonty of cases, coronary sclerosis, 
and aortic disease (aneurysm, aortitis and aortic regurgitation) 
often syphihtic In patients d3nng of angma pectons these 
changes may be present separately or together They may, 
however, both be present m patients who never had an attack 
Very occasionally neither of them is found postmortem m an 
individual who has had the most typical angmal seizures* 
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The cndencc for this lost statement has been presented bv 
competent authorities,*’ ** and cannot be throivn out of court 
as it has been m the past by authors attemptmg to build up 
a case to support a certain hypothesis 

Taking into consideration the above facts, and realizing that 
the dimcal picture of angma pectons is v'anable, particular!) 
with regard to the behavior of the arculabon, and the location 
of the pain we incline to the anew that some angma is coronar) 
but that some is very probably aortic in ongin There ma) 
be still other mechamsms occasional!) responsible for attacks m 
some patients, but most angina pectons seems explainable b) 
one of these two hypotheses This seems to be the trend of 
current opimon concenung the ctiolog) of this syndrome** 

If this present tendency of behef is correct, the most im- 
portant points for us to detcmunc are, first, what proportion 
of cases are coronary and what proportion are aortic, and 
second how can we differentiate dinicall) between the two 
The importance of these discovenes would he in the fact that 
treatment of each type would be different. Thus in aortic on 
gma if we could put an end to the pain (by surgical measures), 
the danger from the disease would be almost neghgible, whereas 
if we removed the pain m a coronary case we might be domg 
away with a wraming signal, of utmost importance m pre- 
ventmg exertion sufilaent to produce ventricular fibrillation and 

death • 

The question therefore anses as to how we might attempt to 
differentiate coronary from aortic angina? 

1 Possibly by the location of the pom Rupture of the fat 
portion of the aorta seldom, if ever, produces lower sternal or 
submammary pam As our knowledge develops, pam low m 
the chest or m the epigastnum may be found to he coronary m 
ongin. 

2 Possibly bv the effect of mtntes It is far from dear at 
the present time why some cases are reheved by mtntes an 
others fad to be benefited We may find that aortic angma is 
reheved by this means, whereas the coronary type is not. 

3 A more careful studv of blood pressure and the corrdation 
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of its bella^^o^ dunng the attack with other data, may he of 
value 

4 Possibly the electrocardiograph may be relied upon to 
show evidence of ischerma of a section of the myocardium m 
most coronary cases Aortic stretching would not seem to be 
productive of a change m the ventncular complex 

5 Cardiac irregulanties may be found to be an evidence of 
coronary angma However, our expenmental observations do 
not agree with those of other workers, in that we have seldom 
seen cardiac irregularity in experimental coronary occlusion of 
short duration It occurred m our expenments only after the 
ischemia had lasted for a considerable penod of time, just before 
the ventncles began to fibnllate It would, therefore, not neces- 
sarily be seen dunng a short temporary myocardial ischemia, 
such as that postulated by coronanans 

6 Fluoroscopic exammation, if suflB.aent data can be ac- 
cumulated, may help to solve this question, since judging from 
obsen'’ations on dogs, it seems that ischemia of a smtably situated 
section of the myocardium should cause changes m the cardiac 
action which should be noticeable under the fluoroscope 

If some or ah. of these observations could be made on a suffi- 
cient number of cases of angina pectons, and then correlated 
uith the pathologic findmgs, we should some day be able to 
prove or disprove our speculations 

DIFFERENTIAL DIAGNOSIS 

We do not mtend to discuss this subject m detail, but rather 
to make reference to some of the conditions which have recently 
presented themselves m our personal expenence as demandmg 
differentiation from angma pectoris The differential diagnosis 
of this syndrome is somewhat clouded by the fact that u e prob- 
ably mclude two or more pathologic mechamsms under this 
name Formerly coronary ocdusion was also a part of this 
chaos of cardiac pain, and added markedly to the confusion 
Smce Herrick’s paper m 1912^° we have been learmng more and 
more about the recogmtion of this acadent ]Most cases of the 
so-called “status angmosus” are due to coronary occlusion 
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NeTCrthclcss uhen the condition i-i not ncoTni, imcd or followed 
hy fcrcr, Icukocjlosis, pcncardinl fni im typicnl electro- 
cardiographic signs of coronary occlusion cr prolonged depres 
sion of the arculatorj function the dilTennlial diagnosis may 
be impossible In this connection wc utt the following case 

A a Oman sixty seven years old hid suiTcred with extreme 
hypertension for more than taentv years During the last two 
t ears there had been mans anginal att id s some brought on by 
exertion, others occnimng spontaneously riicse pains were 
teheved by nitrogly cenn One c\ emng, while walking back to 
her apartment after a fairly hearty supper, she was seized with 
agonizmg substemal, prccordial, and left brachial pain which 
wis not rehexed by nitroglycerin I\Tien one of us saw her an 
hour later the pain was still shocking in character, the systohe 
blood pressure had dropped from the customary level of oarer 
250 mm of mercurv to 170 Later it dropped to 130 The 
lungs rapidly filled with moisture It rcqmrcd f of a gram of 
aoiphm to reheve the pain The next morning the lungs were 
still markedly congested and when the effects of the morphm 
wore off, pam recurred The orculaUon was m a precarious con- 
>htion It seemed certam that coronary ocdusion had occurred 
Nevertheless, followmg venesection and the withdrawal of 500 c c. 
of blood, the pam was immediately reheved, the lungs began to 
dear, and by the next day the blood pressure had returned almost 
to Its customary level The rapid recovery rendered the diag 
nosis uncertam Tollowmg this severe seizure, angma pectons 
occurred more frequently than before, and six months later 

patient died suddenly m an attack. Levy" has recently re^ed 

instructive case in ‘svhich the diagnosis of coronary o c 
tion was made chmcally on what seemed to be adequate grounds 
Followmg the supposed thrombosis there were numerous angu^ 
soiures The patient died during an attempt to rehew him by 
operation on the cervical sympathetic. Necropsy showed no 


coronary nor aortic disease . 

The more contmuous types of precordial or su 
should be differentiated from angina pectons, although 
dividing line is sometimes very mdistinct. A patien wi 
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blood-pressure of 200/130 is at present under our care Her 
hypertension dates back to her menopause twelve years ago 
Dunng the past five years her husband has been havmg attacks 
of paroxysmal auncular fibrillation, which, at his age of seventy- 
five, must be considered important to abort She has conse- 
quently been under a very severe nervous tension and has had 
considerable physical exertion while nursmg him through these 
attacks Smce the appearance of his paroxysmal fibnllation she 
has frequently noticed a sense of discomfort and moderate pain 
in the second and third left interspaces, 4 or 5 cm from the 
sternum This sensation is apt to appear dunng one of her 
husband’s attacks, and tends to be reheved when the nervous 
tension relaxes, when physical exertion is reduced and when 
the bowels are purged vuth castor oil This type of discomfort 
can be differentiated from true angma by the fact that it is 
more continuous It may be located almost anjwhere m the 
precordium, and is occasionally confined to the left arm alone 
Osler^ termed it the “hot box,” smce hypertensives tended to 
develop it when they hved at too rapid a pace We agree with 
his statement that this discomfort may, but does not, as a rule, 
develop into true angma 

An apical sense of weakness or heavmess of a shghtly different 
nature is frequently seen It seems to be due m some way to 
myocardial fatigue and is not uncommon m mitral stenosis It 
has been attributed to stretchmg of the cardiac mvestments 
Hyperesthesia of the precordium and often of the back^^ may 
accompany it This type of pam is also of a more contmuous 
nature than true angma 

Tobacco may produce precordial distress, usually mild and 
often apical m location Occasionally, however, it may give rise 
to severe angma pectons, although often these attacks differ 
in some respects from true angma ® 

Rupture of an aortic valve has recently been reported and 
discussed by Howard At the time of the rupture the patient 
often feels somethmg “give” beneath the upper sternum Very 
soon afterward, he complains of epigastric pam and dyspnea 
The occurrence of this syndrome as the result of physical strain 
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makes il an important one to differentiate from angma The 
historj of onset, the loud aortic regurgitant murmur, and the 
rather uncitpectcd, fairly rapidly progressing cardiac decompensa 
tion are pomts of importance in the diagnosis Hoivard states 
that such patients maj subscquentlj dca'clop the tj-pical anginal 
syndrome 


Gastnc disturbances of aainoua kinds frequently gi\ e rise to 
substcmal pam It is well knovm that the pain of a duodenal 
ulcer ma> be beneath the upper third of the sternum In one of 
our patients, smoking produces a dull, substcmal ache probablj 
of gastnc ongm, since it 13 reheved b> food and soda This 
taTc of pam has been attnbuted to hypemciditv 

Gastnc distention may both simulate and help to produce 
anginal pam It maj be the mechanism which causes angma 
pectons after a hea\o meal Verdon'" has adiocated and prac 
ticcd the passing of a stomach tube dunng the attack to relieve 
this distention and reports good resulu We have been par 
ticularlj interested m this phase of angma pectons smee the 
appearance of a patient m our chmc with the following picture 
Age thirty sue years, no evidence of syphihs, onset of angmal 
attacks one month after a left lower lobe pneumonia four years 
ago, a: ray evidence of an elevated left diaphragm adherent Quito 
lagh to the lateral chest waU This patient’s pam comes on as 
a result of exertion, but is mfrequent except after a meal W 
^^ct that the elevated left diaphragm when pushed sHn 
wghcr by a distended stomach is a very important factor in tl, 
I^bent’s angma pectons, m that it might tend to swine T 
^y of the heart to the left Since the aorta 13 held 1 
tauly m posibon this displacement of the heart mieht 
compression of the left coronary artery near its onfi ^ 

junction of the heart with the aorta It seems that tt ** 
be an explanation of the way m which gastnc distentm 
'usposes to the occurrence of an angmal attack, and it " 

some light on the mechamsm of relief bv belrhm™ throw 

counted by patients ^ often re 

lUlbutt” has referred to a “troublesome wedge of w, m, 
the lower part of the esophagus as a cause of n, 

VOL. 13—61 which may 
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blood-pressure of 200/130 is at present under our care Her 
h)"pertension dates back to her menopause twelve years ago 
Dunng the past fiA e years her husband has been hawng attacks 
of paroxysmal auricular fibrillation, which, at his age of seventy- 
five, must be considered miportant to abort She has conse- 
quently been under a veiy^ severe nenmus tension and has had 
considerable physical exertion while nuxsmg him through these 
attacks Smce the appearance of his paroxysmal fibrillation she 
has frequently noticed a sense of discomfort and moderate pain 
in the second and third left interspaces, 4 or 5 cm from the 
sternum This sensation is apt to appear dunng one of her 
husband’s attacks, and tends to be reheved when the nen'ous 
tension relaxes, when physical exertion is reduced and when 
the bowels are purged mth castor oil This type of discomfort 
can be differentiated from true angma by the fact that it is 
more contmuous It may be located almost anjnvhere m the 
precordium, and is occasionally confined to the left arm alone 
Osier® termed it the “hot box,” smce hypertensives tended to 
develop it when they hved at too rapid a pace We agree with 
his statement that this discomfort may, but does not, as a rule, 
develop into true angma 

An apical sense of weakness or heavmess of a shghtly different 
nature is frequently seen It seems to be due m some way to 
myocardial fatigue and is not uncommon m mitral stenosis It 
has been attributed to stretchmg of the cardiac mvestments 
H^qieresthesia of the precordium and often of the back^^ niav 
accompany it This type of pain is also of a more continuous 
nature than true angma 

Tobacco may produce precordial distress, usually mild an 
often apical m location Occasionally, however, it may give nse 
to SON ere angma pectons, although often these attacks differ 
m some respects from true angma ® , 

Rupture of an aortic valve has recently been reported an 
discussed b> How ard At the tune of the rupture the paticn 
often feels somethmg “give” beneath the upper sternum 1 ^ 
soon afterward, he complains of epigastnc pain and djspnca 
The occurrence of this syndrome as the result of physical strain 
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Simulate that of angma pectons The possibihty that the esopha- 
gus can give nse to substemal pam on exertion after meals has 
been impressed upon us recently A patient complammg of this 
symptomatology was bemg exammed fluoroscopically during an 
attack of mild lower sternal pain A glass of bismuth given to 
test his swaUowmg function reheved his pam, and this procedure 
has reheved him ever smce We are mchned to attnbute his 
“angina pectons” to an esophagitis 

A diphragmatic herma m one of our old fibnUatmg cardio- 
sderotics is probably the cause of a pam m the second left 
mterspace which we suspected at one time to be angmal The 
pam occurred after exertion, lasted a long time, and was par- 
ticularly frequent and prolonged at mght 

A boy, aged twenty-one, a student m the Umversity of 
Pennsylvama, preparmg for his final examinations, came to our 
chmc a short time ago He complained of pam on exertion 
over the body of the heart and in the left pectoral region The 
pam was of a fairly defimte paroxysmal nature It occurred 
when he walked to class, and was reheved when he stopped to 
rest It differed somewhat m intensity and character from the 
usual submammary ache or kmfe-hke pam of an overworked, 
over-mcotmized, under-rested, womed, examination-taking stu- 
dent Additional questiomng brought out the facts that the 
onset was probably related to a wxesthng match he had in- 
dulged m a week before, there had been no dyspnea nor cough, he 
had noticed, on runnmg, a sensation as though his heart were 
“floppmg around loose” mside of him, and five days before, his 
room-mate, while across the room, had heard his heart beating 
His heart sounds, which were strong and easily audible in the 
erect posture with the stethoscope, could not be heard when he 
assumed the recumbent position 

The physical signs suggested, and an a:-ray confirmed t e 
diagnosis of a partial pneumothorax, with about 200 cc 0 
air pocketed around the apex of the left lung The audibiht) 
of his heart sounds across the room we believe to have been ue 
to the so-called “pericardial knock Howeier, ve were 
unable to demonstrate this sign to our satisfaction at the time 
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of aarnmation, although wc listened for it in the vanous posi 
tions, and respiratory phases 

A lesion in the spine, neck, lung, mediastinum, esophagus, 
stomach, or gallbladder may produce pain m the prccordial 
region, but we must not forget the type of case, illustrated by 
a man m our wards last year He complained of severe par- 
oij'smal substemal pain. He was a minister of the erangehstic 
typo, and the likelihood of such an occupation resultmg m an- 
Ewa pectons, together with the typical symptoms and the ap 
parent pam he suffered, made us accept the above diagnosis 
for some time Later dc\ elopments, when a less respectful 
■ntcm came on the ward, proved the man to be probably a 
malingerer in quest of morphin His attacks subsided particu 
'arly rapidly when a rather ungentlemanlv Irishman m the next 
hod threatened him with bodily injury if he should again dis 
^ his night’s rest On looking back on the case, we should 
“'■s been warned bv this man’s groans and general attitude 
mmmg the attack. He was a httle too noisy and was not sufE 
acntly munobilized bv the pain. 

Following out the hne of thought suggested by the traangs 
Bousfieldii and Fcil and Siegel” we are beginning to beheve 
f the electrocardiograph may be of value m the differenpal 
™^osi3 of precordial pam. The raajonty of true anginal at- 
which we haim stuched so far have been accompamed by 
^ttnxardiographic changes other than those attributable to 
0 tcrahons m rate. Therefore, the occurrence of such changes 
precordial or substemal pam of doubtful ongm, has been 
^^Mme aid to us in arm-mg at a diagnosis The absence of 
changes cannot be considered of much value m this con- 
for denves some moral support from it 

^^^^^^Aegative diagnosis Unfortunately, the value of this 
attack those patients who can be studied dunng 

.j, PROGNOSIS 

IS no condipon in which prognosis is more hazardous 
^ m angina pectons. Physical exammation of the heart 
“®U'Vessels may be entirely negative, the blood pressure 
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normal, Roentgen-ray examination reveal a heart of normal size 
and shape, and the elecdrocarchogram show no e\adence of 
myocardial derangement, nevertheless, the patient may die sud- 
denly within a short time Such an event is admittedly exccp 
tional, but it occurs often enough so that one is never justified 
m offenng a completely favorable prognosis to the physiaan or 
family of a patient who has suffered an imdoubted attack of 
angma pectons 

Despite occasional unexpected deaths the prognosis bears 
relationship to the degree of damage involving the cardio- 
vascular apparatus, to whether or not the impairments arc 
Actively progressing or practically stationary, and also to the 
frequence and seventy of anginal attacks, the regulanty with 
which they follow exertion, and the amount of exertion necessan”^ 
to bnng them on 

From the pomt of view of prognosis, electrocardiography is 
one of the most valuable methods of study available at present 
Often it IS the only exammation that yields evidence of impair- 
ment of the myocardium Every patient, therefore, desen'es 
careful electrocardiographic study The value of repeated trac- 
ings m following the progress of heart disease has not been as 
generally reahzed as it might be 

Probably the reason why some patients, whose outlook 
would seem to be bad, do so much better than ve thmk they 
will, IS because the rate of detenoration of their hearts is much 
slower than that which ve expect to find 

TREATMENT 

The management of a case of angma pectons is usually no 
simple matter If one employs only rest and mtntes he is boun 
to share the almost umversal pessimism regarding what can be 
done for the sufferer with angmal attacks 

One can scarcely overemphasize the importance of esta 
ing a proper mental attitude in the patient The 
apprehensive individual with the shadow of impendmg ^ ^ 
constantly darkemng his outlook must be educated to a li^c u 
point of xnew In this respect one finds that his most di ncu 
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patients are likeh to be phjsiaans One must be mflcwWy 
optimistic and be prepared to support his position bj mtmg 
farorablc cases On the other hand some patients particularly 
those Vfho haae only mild attacks ot pain, ma\ be careless o5 
our warnings In order to obtam their co-opcration it may 
hecomc necessary to stress the more serious features of their 


aapairmeat. The management of each case from llie point of 
new ot psvchothcrapi > '"ao No error is more unpardon- 
able, however than to odd to the fear of an already apprehensive 
tafferer It is necessary to gain the confidence of a patient so 
that he ivill discuss the state of his business and family affairs 
Sometimes an apparently calm individual Mall be found to be 
cultivating a plaad ertenot mcrclv to mask the seethmg fires 
TOthm Often a frank discussion will pave the ivav for the 
ed)Uslmeat of his difficulties 


The importance of proper rest and the oi oidance of strain, 
both physical and mental, can scarcely be overemphasized 
Rest m mdividuol cases may vary from a slight restriction of the 
‘“Hy routme to su ueeks m bed followed bv verv gradual re- 
sumption of activity , depenchng on the sea enty’ of the case The 
guidmg pnnaple wluch Mackenzie has so stronglv emphasized 
to keep activity below the learel ot nffiich attacks are exated 
No possible point m treatment should be overlooked Every - 
0^ understands the importance of careful regulation of diet, 
care of the gastro-mtestmal tract and the interdiction or 
'“’’bation of tobacco and alcohol But rarer factors m 
Production of angina, such as anemia or slight hyperthy- 
^^usm, may be readily overlooked 

variably the question arises as to what to do about focal 
io °ur expenence the removal of doubtful or sbght 

^ infections has not yielded impressive results Undoubtedly, 
^ over, the eradication of extensive foa whether located at 
teeth, m the tonsils, smuses, gall bladder, or prostate, 
Sambl ’'vorth while What the result will be is always a 
even ^ tonsillectomy or a cholecystectomv 

'he anesthesia has to be carefully m eighed against 

'^babillty of bunging about improvement 
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Except for the rehef of pam during the attack by nitntes, 
carminatives, or if necessary, morphm, medicmal treatment 
should be considered last Sedatives are often of value, par- 
ticularly fractional doses of phenobarbital m cases 'with h}^}^- 
tension Sodium sulphocyanate is also a remedy worthy of 
tnal m the nervous hypertensive patient Theobromin and 
theophyllin ethylendiamin are of real value m some cases, prob 
ably due to their ability to dilate coronary blood-vessels Digi- 
tahs IS frequently used, but is seldom of value It does, however, 
often relieve the more continuous types of pam found m assoaa- 
tion with heart-failure, probably by virtue of helpmg to restore 
compensation lodids are seldom helpful, but it is ]usbfiable to 
try them even m non-syphihtic cases 

Recently surgical methods of treatment and attempts to 
mject paravertebral ganglia have exated a great deal of interest 
These procedures are stdl m the experimental stage At the 
present time it is not justifiable to submit patients to operabon 
unless pam is so' severe and uncontrollable that life becomes a 
burden, and one must realize that m these cases the advanced 
circulatory disease usually present makes surgical mtervention 
extremely hazardous Injection of ganglia is not so senous and 
the selection of cases need not be so ngid The attempts to im- 
prove our therapeutic armamentarium along these hnes deser\'e 
the greatest encouragement and we should not allow ourselves 
to become prejudiced by unfavorable result"; at this stage of the 
work 
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ttphoid infection in a patient with mitral 

STENOSIS A DISCUSSION OF SOME OF THE CAR- 
DIAC COMPLICATIONS IN TYPHOID FEVER 

Although tj'phoid fc^c^ is no longer the problem tbit it 
once Mas, it is fir from being cxtmct m this country Epidemic 
outbreaks of major proportions still occur (Montreal, 1927) and 
each summer and autumn see enough cases in most of our 
uiedical wards to furnish matcnnl for an exposition of this 
'^'acisc to our students We propose to discuss bnefly some of 
the cardiac complications in tvphoid infection and to present 
a case possessing certain features of unusual interest in this 

connection. 

It IS, of course, obvious that practicall} all acute infections 
uie capable of causmg damage to the heart, however m certam 
^“Pccts, the cardiovascular picture in typhoid fever differs from 
I t In other acute infectious diseases 

The composite cardiovascular picture of tj^ihoid feier may 
summarized as follows The pulse rate is mcreased, but 
not m proportion to the fever, espeaally in the earher 
of the disease, even with high fever the pulse rate may 
140 ™ mcreased (Osier* reports a pulse rate of over 


Dicroti 


“* only 15 pgi- ^ senes of cases observed by him) 


good 

cases 


mn is said jjg common The pulse usually remains of 


'luahty throughout the course of the infection, but m some 
"uuy become weak and thready at times imperceptible, 
j^^^eart sounds, as a rule, are changed, the first sound often 
^ feeble and impure and the second sound at the imtral 
I’^Scuus'vely more accentuated as the disease progresses 
960 
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Systolic murmurs, usually soft and heard more often at the 
apex, may develop and are due probably to relative cardiac 
dilatation The blood-pressure usually falls gradually imtil the 
end of the febrile penod, it slowly nses durmg convalescence 
Vanous types of arhythima may occur and there is often a 
tendency toward embryocardia Bradycardia is common during 
convalescence There is a loss of tone m the peripheral vessels 
and a capillary pulse has been described The myocardium is 
often the seat of toxic degenerative changes, arculatoiy col 
lapse, with rapid, feeble pulse, cardiac dilatation, cyanosis, and 
sudden fall in blood-pressure may occur durmg the height of 
the infection There are no pathologic changes m the myo- 
carchum pecuhar to tyrphoid fev'^er Pencarditis and endocarditis 
are extremely rare (the latter will be further discussed below) 
The foUowmg case is of interest for several reasons (1) Be 
cause the chmcal picture presented at first reqmred careful 
analysis for identification, particularly because of the possible 
presence of bacterial endocarditis, (2) the response of a heart 
previously mjured and suffermg a mitral stenosis to a severe 
infection with Bacillus typhosus, (3) the association of a violent 
psychosis, which has continued to the present It affords an 
opportumty to chscuss the general question, comparatively neg- 
lected in recent Amencan hterature, of cardiac complications in 


typhoid fever 

The patient, Mrs Sarah K , a Russian-Jewsh female of 
thirty-two years was referred to the service of Dr Alhwl 
Stengel by Dr M Jacob on March 8, 1929 At the tunc of 


adnussion, she had been ill about twenty days, the onset hanng 
been gradual There had apparently been fever of varying 
degree, general malaise, abdominal distress, and a tendenc) 
toward constipation The stools were said to have been fon 
and at times had contained dark blood There had been sevc 
nose bleeds, the patient had been nervous and agitated, an 
had rested but little Her physiaan had noted several s^® 
on the abdomen which he considered to be rose spots 


spleen was reported enlarged and the Widal reaction was positn’^ 
The patient had not been out of the city ivithm the recent pa^ 
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Mr had she partaken of an> food or dnnk \\ hich could be con- 
sidered smpiaous There was no history of an\ other acute 
mfechous disease within her familj The past medical history 
as obtained from her husband contained no items of significance 
l>e)ond an occasional mild sore throat, together ivith the usual 
®iiior diseases of childhood There ivos no history of rheu 
Dahc feier or chorea The menstrual history was essentially 


nonnal except for two miscarriages The patient had been bom 
in Russia but had hied m Philadelphia for about fifteen years 
On cxaminabon at the time of admission she appeared some- 
iihat listless, but qmte wide awake and entirely co-operative 
The skm was dry and a little glazed and shiny to the right of 
Ihe sternum The eyes were a httle prominent, the pupils m 
position, and reacted normally The tongue was dry and 
utted, the breath heavi and offensive and sordes were present 
Ground the bps The pharynx was a htde red and contamed 
®Bdi thick ropy mucus The tonsils did not appear enlarged 
Wobvionsly infected There was no cervical adenopathy or 
yroid enlargement Exaimnation of the lungs was essentially 
*^fi\e The heart was not enlarged to percussion The 
was normal, but the rate was markedly accelerated 
and the radial pulse was thready, quick, and easilv com 
^ There was a tendency toward fetal spacing of sounds 
sound difficult to distinguish the first from the second 

iduch “’usequently rather difficult to tune the murmurs 
irerc heard A defimte presystohe murmur of cresendo 
Was heard at the apex, it was not transmitted The first 

af 4.V 

®pux was markedly accentuated and there was 
sjxt b * tcart action had qmeted somewhat, a pre 

^^^0 c thrill palpable at the apex Over the cardiac base, a 
Was murmur transnutted into the vessels of the neck 

The ^ blood pressure on admission was 120/78 

shghtly distended and peristalsis was dimm 
■Pots TT,*^ upper abdomen were a few suggestive rosaceous 

f()( b , ^ of the hver and the nght kidney were easily 
■utdy*^ lather was tender The edge of the spleen was defi 
Pable but seemed soft and easily slipped away from 
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the examining finger-tips The patient was menstruating, two 
weeks early, at the time of admission 

The urme contained nothmg of importance beyond a trace 
of albumin and a moderate number of leukocytes The blood 
count showed R B C , 3,300,000, Hb , 47 per cent , W B C, 
11,400, ivith a slight excess of neutrophils m the differential 
At the time of admission it was thought that the two diagnoses 
to be considered prmapally were first, typhoid fever occumng 
in a patient with old mitral stenosis, and second, subacute or 
acute bactenal endocarditis The Widal test was repeated and 
was found positive m high dilution On the fourth day after 
admission, the temperature dropped abruptly to normal, but 
the pulse remained rapid, as it did dunng the patient’s entire 
stay m the hospital A moderate leukocytosis up to 12,400 
likewise persisted No petechise were observed at any tune, 
but the spleen remained palpable for about ten days The 
first blood-culture taken immediately on admission remauied 
sterile, but B typhosus was recovered from a second blood- 
culture made two weeks after admission as well as from the 
urme No typhoid orgamsms were ever recovered from the 


stools After the first abrupt subsidence of fever, the tem- 
perature gradually rose agam and by the fourteenth dav (ap 
proximately the thirty-fourth day of lUness) had reached 104° F 
Thereafter it gradually subsided to a range between 98° and 100 
F , which level was mamtamed at the tune of discharge The 
pulse-rate, however, contmued markedly accelerated and at the 
time that the recrudescence of fever had reached its height, the 
pulse-rate was 160 The cardiac rhythm remamed normal and 
the murmurs heard on admission did not change m character 


At no time was an)' cardiac enlargement demonstrable by 
cussion Twelve days after admission, it was noted that the 
patient was shghtly irrational and jocose She continued reason 
ably co-operative, however, until three daj's later, when ' ^ 
developed a violent antipathy toward her nurse, insistmg that 
the nurse was attemptmg to poison her It became necesisn 
to change nurses, but the patient s psychosis progressive!' w 
creased in the seventy of its manifestations and on the nln^ 
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toth day she refused all food b> mouth It became necessary 
to msUtutc nasal tube feedings which had to be continued 
unta discharge The paUent became mamacal, shoutmg and 
cursing loudly , yabbermg a jargon Yiddish and making constant 
efforts to free herself from restraint She ins incontinent of 
unne and feces, would withdraw her nasal tube whenci er pos 
sible and on numerous occasions spat ujxin and struck her 
attendants These manifestations contin,ucd almost unchanged 
and on May 14, 1929, after three negaUse cultures had been 
obtained from stools and unne, she was transferred to her home 
After reraoial to her home, she conUnued to run occasional 
mild (eier up to 99’° T , the pulse-rate and cardiac findmgs 
tonained unchanged The psy chosis persisted and a week after 
rtnxnal to her home it became necessary to commit her to a 
bispital for mental diseases, where she is now confined 

la renewing the details of this case several possibihties 
present themsehes In the first place, it is possible that the 
murmurs heard at the cardiac apex were the result of a mitral 
tadocarditis which developed during the course of the typhoid 
mfection and which might have been caused either by the B 
typhosus or by some assoaated organism, such as a streptococcus 
or staphylococcus This possibihty, while indeed remote, de 
some consideration, as a further discussion of so called 
typhoid endocarditis” will show 
^ooond, It 13 possible that this patient may have exhibited 
* rare comadental mfection with B typhosus and one of the 
''oneties of streptococcus causmg subacute or acute infective 
®*^tis Our failure to recover any organism save the 
typhoid bacillus from the blood-stream and the subsequent elm 
ml course, with defervescence, argue strongly against the hkeh- 

hoodof this 

The third possibihty, and the one which appears most 
% 1 13 that there was present a mitral stenosis resultmg from 
^ o'd mitral endocarditis (probably of rheumaUc ongm) and 
t the rather unusual cardiovascular picture seen m this case 
' the result of the response of an already damaged heart to 
' > smete generalized infection Under these cmcumstances, it is 
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not surpnsmg that a tachycardia so marked and so constant 
should have been present It is true that no history of tonsillitis, 
chorea, or rheumatic fever could be ehated from the patient 
or her family, but the occasional discovery of such “silent" 
mitral stenoses is not rare It must, however, be remembered 
that the case is not yet a closed one Future developments 
may cause us to alter our opimon, but at present the above 
combmation of circumstances seems nearest the truth 

It IS unnecessary to point out that typhoid fever, like other 
acute mfectious diseases, may cause suffiaent damage to the 
myocardium to prove an important factor m the subsequent 
development of chrome myocardial disease, nevertheless, but 
httle attention appears to have been paid to this subject in 
Amencan and Enghsh hterature m recent years, perhaps be 
cause typhoid infection is considered more or Jess a dosed chapter 
The French have been the pnnapal contnbutors m this field, 
although Thayer’s* study of the late effects of typhoid fever in 
the cardiovascular system, m 1904, is important Thayer ex 
ammed a senes of 183 patients who had had typhoid fever 
previously, at intervals varymg from one month to thirteen 
years after the infection He was able to show 

1 A distmct tendency toward elevation of the systolic 
blood-pressure, as compared with a group of normal controls 

2 An apparent increase m evidence of penpheral vascular 
sclerosis (palpable radial artenes), as compared with a group 
of normals of similar age (ten to fifty years) 

3 A shght mcrease m cardiac dimension to the left 

4 Ten mstances (5 4 per cent ) m which defimte cardioi’as 
cular lesions developed in the absence of any other generall} 
recognized etiologic factors — there were 7 cases of cardiac hyper 
trophy with rmtral insufiiciency, 2 of aortic msuffiaenej', an 
1 of marked artenosderosis with hypertension occurring m a 
young man Thayer mentions the relation of acute infect loib 
diseases to artenosclerotic processes m general and points 
the importance of typhoid fever m this respect 

Clerk and Robert Lev'y* have studied the electrocardiograp ^ r 
changes dunng typhoid fever In 3 cases of moderate ser en J 
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definite changes were found, the T wave being inverted or 
flattened, in 5 cases of severe infection the T wave was negntne 
or diphasic, in 3 instances dunng convalescence the T wave 
again became positiie and acquired its normal height There 
was no speafic electrocardiographic picture desenbed for typhoid 
fever 

DeBrun* has reviewed the subject of myocardial disease 
and disturbances of rhythm dunng tj^phoid fe\ er and Etienne' 
has pomted out that such mt ocardinl disease may re\ eal itself 
long after the acute infection by sudden cardiac failure under 
strain. 


Endocarditis caused by B tvphosus or other organisms dur 
mg the course of typhoid fever is exceedingly rare, mdeed, its 
oocurrence is doubted by some writers Thayer' mentions 3 m 
100 necropsies on typhoid patients at the Johns Hopkins Hos 
Pital and 11 m 2000 Mumch necropsies Hare and Beardsley' 
^te that the usual cause of such endocarditis is a "nuxed m 
oction," but refer to the recovery of B typhosus from the val- 
Yular endocardium Many of the earlier cases are to be accepted 
reservations, but such reports as those of Leuvnerre, 
®™amp3 and Bernard,' who describe a mural endocarditis 
ape.x with a thrombus or vegetation from which B 
Whosus Were recovered, and Minet and Legrand,' leave httle 
n t that endocarditis can be produced by the typhoid bacillus 
15 apparently no preddection for any particular Ymlve 
and muboh may be dislodged from the endocardial lesion 
Yoscular obstruction m vanous parts of the body, 
cularly the extremities, spleen, and brain Cardiac signs 
and ^ found even m the presence of an acute endocarditis 
'■■Jhie ^ *^™™ooe of systohe murmurs is of httle diagnostic 
oftBi inspect durmg the acute stage smee such murmurs 
of a ^ result of relative dilatation The development 

h , Wohe or presystohe murmur dunng the course of a 
*a e^ ®^oction would, of course, lead to strong suspiaon that 
card 1 bas developed or that a previously sdent endo- 

ot ,, bas manifested itself by a murmur under the stram 

acute infection 
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Of particular interest are those cases descnbed by Thayer 
m which definite evidence of aortic insuffiaency, mitral insuffi- 
ciency, and mitral stenosis with msufiSciency, respectively, ap- 
peared shortly after typhoid fever, in the absence of any recog- 
nizable etiologic factor It is certainly difllcult to escape the 
conclusion that the typhoid infection either actually produced 
endocardial damage m these cases or brought out a latent mur- 
mur, the result of an old endocardial lesion The absence of 
any history of any other etiologic agent m these cases would 
argue against the latter possibility 

Vasilesco et al ® report an instance of typhoid fever followed 
by a persistent sepsis for sixteen months, with the development 
of an ulcerative aortitis and an aortic aneurj'^sm which rup 
tured — no statement is made concemmg the identity of the 
causative agent 

The occurrence of typhoid fever m an mdividual with an 
old endocardial lesion must of necessity be comparatively rare, 
w^hen such a coinadence is encountered particularly careful 
study is necessary for diagnosis and an unusual cardiac response 
to the infection may be seen 

SUMMARY 

1 A case of typhoid infection occurrmg m a patient with 
probable old imtral stenosis is reported and the chmcal picture 
and problem of diagnosis are discussed 

2 T^'phoid fever may be an important factor m producing 
permanent myocardial damage, and m contnbuDng toward 
the development of artenosclerotic processes m general 

3 Endocarditis caused by BaaUus typhosus is rare, hut 

does occur , 

4 Typhoid infection occurring m an mdimdual with an p 
endocarditis may excite an unusual cardiac response, parties 
larly a tachycardia beyond the usual range 
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University Hospitil 


UPOID NEPHROSIS, WITH ESPECIAL REFERENCE TO 
MIXED CASES 

The syndrome commonly known ns lipoid nephrosis is de- 
fined by Elnyn m the following terms “A disease chametenzed 
fiy an insidious onset, a chrome course, edema, ohguna, al 
finnununa changes in the protem and lipoids of the blood and 
Ifia deposit of hpoids m the kidnev, it occurs alone or in com 
fiiaation with diffuse glomerulonephritis or ivith amyloid de 
Sateiatioa of the kidney's ” Its dimcal features were adumbrated 
® the classical descriptions of chronic parenchymatous nephritis 
ftednch MtUler m 1905 corned the term “nephrosis” to dis 
'® 4 ’'uh those affections of the kidney which are characterized 
PHmarily hy degenerative changes, espeaally m the tubules, 
those which arc primarily inflammatory or due to vascular 
In 1913 Munk, selecting from the confused group of 
^ll^ed nephroses those cases which exhibited the mam symp- 
named in the above definition, and finding double refrac- 
hpoida in the unne and m the cells of the kidney tubules, 
to them the name lipoid nephrosis Volhard and Eahr, 
ot the same tune, described similar cases under the name of 
“ohromc” nephrosis In this country, Epstem 
the Bubyect so extensivelv that his name is often at- 
to the syndrome, he set forth the idea that the condition 
^h^erslon of general metabohsm m which the renal features 
^ t only one aspect, and he mtroduced the high protem 
jjl'* treatment Eppmger, on empme grounds, used thyroid 
la treatment before studies showed that the basal metabolic 
often dimimshed 
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Elwyn devotes a chapter of his monograph on kidney disease 
to hpoid nephrosis Many case reports and many discussions 
are to be found m the literature, but the real nature of the 
condition has not yet been satisfactorily explamed 

The patient whose case is the pnncipal subject of my dis- 
cussion IS a married white woman, thirty-seven years of age 
Her chief complaint is sweUing of the ankles In July, 1927 
when her youngest child was eleven months old, she noticed 
shght sweUing of the left ankle and leg m the evenmgs Gradu 
ally progressing, the swelling involved the nght ankle for the 
first time m November, 1928 By March 1, 1929 both ankles 
and legs were swollen all of the time No sweUing of any other 
part of her body had been noticed Smce the summer of 1928 
exertion, such as runmng upstairs, has caused dyspnea, but 
there has been no progressive increase m this symptom For 
some months she has had palpitation when lymg down, vertigo 
on gettmg out of bed suddenly m the mommg, and occasional 
vague, duU, non-radiatmg precordial pain, none of these is 
senously annoying She has no polyuna nor noctuna She 
occasionaUy has “bihous attacks,” preapitated by over-eating, 
and marked by weakness, nausea, vomiting, and headache, 
there are no other gastro-intestmal complaints She thinks she 
IS rather sensitive to cold Her maximum weight was 143 pounds 
m July, 1927, when admitted to the hospital she weghed 129 


pounds 

She had scarlatina at the age of five wth “dropsy, but 
was alleged to have made a complete recovery At eleven, she 
had typhoid fever and was confined to bed for three montb 
She has two children, one bom m 1916 and the other in 192 , 


in the second and third months of the first pregnane}^ sne 
fered from hyperemesis, but had no late toxemia la Jl*' 
1928 she had gnppe and stayed in bed two days la 
1928 she had a curettage and a cautenzation of the ccixnx 


cervicitis Her family history' is irrelevant , 

For three months before admission to the hospital on ^ a ^ 
18, 1929 she had been taking a diet greatly restneted m 
and m salt, but had showm no improvement At the time 
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admisaon the following were the noteworthj features in tlie 
physical examination shght undemutntion, a rather pasty 
pallor, shghtly unequal but normally reactive pupils, normal 
ocnlai fundi, small, imbedded cryptic tonsils, evidently infected, 
absence of nil upper teeth, which were replaced by a plate, ab 
tence of many teeth from the lower jaw, a soft systolic apical 
murmur transmitted toward the axilla, but no cardiac enlarge- 
ment, blood pressure of 138/85, marked edema of both legs as 
far up as the knees 


The unne has consistently contained a “cloud” of albumm 
(quantitatndy 1 5 to 3 gm per hter) and on a few occasions 
a number of hyahne and granular casts A very few doubly 
'abactile lipoid granules were found m the urinary sediment on 
two occasions Phenolsulphonephthalein elimination, after mtra- 


t^aous mjeebon of the dye, 13 65 per cent, in two hours In the 
concentration test, the specific gravity has ranged from 
OIS to 1 024, but the volume of the mght unne approaches or 
ajceeds the volume of the day unne The van Slykc urea clear 
*Me test and the King urea tolerance test have both shown defi- 
''be impairment of power to excrete urea 
1 '’'°°d-urea mtrogen has ranged from 10 to 18 mg per 

me,, the blood unc aad is 3 3 mg per 100 c c , the blood 
lo two determinations, was 333 and 376 mg per 
c,c The hemoglobm has been 82 to 87 per cent (Sahh), 
^^erythrocytes 4 3 and 4 4 mUhons, the leukocytes 7000 and 
> and the differential cormt normal The blood Wasser- 
is negative 

3 6 ^^ determination the total serum protem was 

Sm per cent., albumm 1 46 gm per cenL, globuhn 2 16 gm 
] 2 g Tbe pabent’s dady diet was arranged to contam 
Abo^ protem, 60 gm of fat, and 175 gm of carbohydrates 
tod'tl,*'"' *^13 later the serum alb umin was 1 S3 gm per cent , 
fJobuhn 3.54 gm per cent A transfusion of 500 c c. 
^ blood was given her m an effort to mcrease the 
bt a ^'rtent of her blood, we do not know the effect of this 
r>te determinatiou has not yet been made. The 

sedimentation of the erythrocytes is markedly mcreased, 
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when plotted according to the method of Cutler, the curve is 
of the vertical type which accompames many pathologic condi- 
tions The basal metabohc rate is +1 per cent , nevertheless 
she has been receiving 3 grains of dried thyroid gland per da> 

A tonsillectomy was done without serious reaction A three- 
day course of theoan produced a fairly marked diuresis Whether 
because of the high protem diet, the dried thyroid, or the theoan, 
the patient’s edema virtually disappeared, she felt much better 
and she has been allowed up and about the ward Although 
there has been a shght recurrence of the edema m the past 
few days, she is now ready for discharge 

For companson, I wish to present bnef histones of two other 
patients whom I have had an opportumty to obsen'e in the 
Episcopal Hospital within the past year 

A pnvate patient, Mr D , a mamed white man of fortj- 
five years, was admitted on August 6, 1928 In subjectively 
perfect health until two months before, he had since suffered 
from nausea, vomitmg, and weakness, has feet had been swollen 
smce the onset of ins symptoms There were no other complaints 
except a little vertigo and a tendency to constipation He bad 
had noctuna, once per mgbt, fox a long tune His unne vas 
said to have boiled sohd with albumin on a recent occasion 
He had been on a low-protein, low-salt diet smce onset He 
had had a chronic discharge from one ear smce early manhood 
In 1926 he had a chancre, he received extensive antiluetic treat- 
ment from his famdy physiaan, includmg large doses of mer- 
curic chlond by mouth (1/10 of a grain t 1 d for seieral 
months) 

^^^len admitted, there was shght puffiness of the eyelids 
and edema of both lower extremities extending to the buttocks 
The heart was shghtly enlarged to the left and the blood-pressure 
was 155/106 The retmal vessels showed a moderate mcrea e 
of the light reflex, but no marked sclerdsis, there were no reli 
hemorrhages nor exudates 

For some time after admission he w'as greatly troubi 
nausea and \ omitmg, so that he was unable to lake food 
pre\aously noted edema increased, and imohed the scrotumi 
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agns of a nght pleural cllusion appeared The unne ahvajs 
contamed a “doud” or a “heaA’y doud” of albumin and numbers 
o{h)alme and granular casts, the specific gravity ranged from 
1 006 to 1 035 The phenolsulphonephthalein excretion ivas 25 per 
rtnl m two hours The blood urea nitrogen was 24 6 mg per 
100 c.t on admission, and it rose to 38 2 mg per 100 c c. dunng 
tbt tunc m which nausea and x omiting w ere most marked and 
tie edema was mcreasmg, just before the patient’s discharge 
from the hospital it had fallen to 16 6 mg per 100 c c in spite 
of the higher protein intake The blood creatimn ranged be- 
liioen 1 6 and 2 6 mg per 100 c c , the unc aad was 4 1 and 
5 mg per 100 c.c , the cholesterol 340 mg per 100 c c , and the 
plasma COi content 65 5 volumes per cent On three deter- 
*i“aations the serum albumin was 1 0, 1 3, and 1 0 gm per cent , 
the giobuhn 2 4, 2 3, and 4 2 gm per cent The basal 
toetabolic rate, on two successive days was — 1 1 per cent and 
~ 12 per cent The blood-count was not significant except 
t once the leukocytes were 14,800 The blood Wassermann 
^ negative When the pleural effusion was aspirated, half a 
tool shghtly milkj flmd was obtained, its speafic gravitj was 
, and Its cholesterol content 70 rag per 100 c.c 
, “ patient was given a diet fairly rich m protem but not 

measured, no thyroid preparations nor diuretics were 
^ His nausea subsided, his edema rapidly diminished, and 
minar) output increased and he felt greatlv improved 
a tune of discharge, his blood pressure was 155/98 After 
^ ' Weeks of rest at his home, he was able to return to his 
*11^'^°" When last heard of, he was proceedmg comfortably, 
,»j edema, but with persistent albuminuria, cyl 

and hypertension 

of 111 ^ patient, Mrs T , was a married white woman 

on a dmi tted to the Episcopal Hospital 

4ief 23r John B Carson on October 24, 1928 Her 

oomplamts were shortness of breath and swelling of the 
rold ®^°inen A month previously had “caught a severe 
‘^nst’’, soon afterward she developed, successively, 
8 of the left leg, dyspnea, and swelling of the right leg 
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A physiaan examined her unne and told her she had Bnght’s 
disease Her abdomen began to enlarge, and she was uncom 
fortable, dyspneic, and “cold aU over her body”, her hps and 
finger-nails were blue Her unnarj’- output dunmished to as 
httle as half a pmt a day Durmg the week before admission, 
fluid began to ooze first from the left flank and then from the 
nght She had no senous previous illnesses, but had had a 
“bronchial cough” as long as she could remember and noctuna 
for several years She had two children, aged five and two-and- 
one-half years 

She appeared ver}'' fll, and was orthopneic, palhd, and drows}" 
She exhibited a most remarkable degree of edema The legs 
were huge and cyhndncal, she could scarcely move them be 
cause of their weight The abdomen was enormously swollen, 
the flanks bulgmg far out The skm of the lower abdominal 
wall showed many tortuous “channels” extending up toward 
the thorax, broader at their lower ends, shghtly raised, pale, 
almost translucent These were at first thought to be dilated 
lymphatic vessels, but were probably extremely edematous 
striae of former pregnanaes Flmd oozed freely from the skin 
of both flanks, saturatmg dressmgs qmcLIy and keeping the 
bed wet The trunk was edematous as far up as the arm-pits 
and the arms shghtly so , the face was not puff}’’ The eye-grounds 
were normal 

Her unne always contamed a “heavy cloud” of albumin, and 
hyahne and granular casts, the specific gra’vnty was from 1 0^^ 
to 1 032 , the usual twenty-four-hour volume was about 500 c.c 
The phenolsulphonephthalem excretion was 45 per cent m two 
hours The hemoglobin was 60 per cent (Dare), the er}'thr0' 
cytes 3 5 milhons, the leukocytes 12,800, and the differentia 
count normal The blood-urea mtrogen was 11 mg per lOO c-c, 
the cholesterol 360 mg per 100 c c , the serum albumm 2^1 g® 
per cent , the globuhn 2 36 gm per cent The blood M as=:er 
mann was negative , 

Eight Southey tubes were mserted m the patient s 
thighs, the dramage m about twenty-four hours amount ^ 
6650 c c Under theocin, the lunnar}' output reached a ma- 
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mum of 1250 c.c The oozing of fluid from the flanks ceased, 
and the edema of the legs dunmishcd to a slight pufliness Her 
diet was arranged to contain 100 gm of protem, 50 gm of fat, 
and 50 gm of carbohydrate per daj In a few days the edema 
recurred, diarrhea dc\ eloped (probably from edema of the intes- 
hne), the patient grew rapidly weaker and soon died, apparently 
from exhaustion Necropsy permission was refused 

These cases exempbfy the cardmal features of hpoid nephrosis, 
together with complicating factors m at least two of them 
To go mto any full explanation of the mdmdual features would 


require too much time and lead us too far mto speculation 
The generally accepted explanation of the deceptice pallor, 
''Inch causes these patients to appear more anemic than they 
actually are, is that it is due to constriction of surface capillaries 
nch constnctinn would appear to be an effort to mmimizc the 
erna by lesscmng transudation through the capillary walls 
ncre are three obyious possibihties to aid m explammg the 
^^nction of the edema First, the alterations m the composi- 
n of the blood, second, some alteration m the permeabihty 
™ capillanes , third, some change m the protoplasmic chemic^ 
cnniposition or reactions of the tissue cells, so that they absorb 
^re fluid. Such c h a n ges m the capillanes and in the tissue 
Slight be due to the unknown toxm, or unknown perversion 
cellular metabolism, which underbes the condition The 
fluid itself IS dissimilar m composition to that found m 
uiUuse nephntis or m cardiac decompensation, the protem 
^ cat, and according to some mvestigators the chlond content 
lower m the edema fluid of nephrosis In regard to the 
urla, two prmapal explanations appear, each more or 
of ^ particular conception of the pathogenesis 

over el Tn the urme, albumm vastly predominates 

ulm^ !(. assumed that the hypothetical causative 

(which attacks most or all of the body cells m varymg 
jjjj flegrees) mjures the cells of the kidney tubules 

Poreneahl ^ capillary tufts so as to make them more 

taa] . ^ 1° protem, and especially to albumm because its 
0 ® are smaller than those of globuhn On the contrary, 
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others assume a qualitative change of unknown nature in the 
albumin, which makes it unfit to subserve its normal purposes 
m the body, it is therefore eliminated by the kidney, as though 
It were a foreign protein Such a change would imply a general 
perversion of protein metabolism, it is with this m mind that 
Epstein applies the term “diabetes albuimnuncus” to the 
sj ndrome 

The loss of albumin in the unne, whatever its explanation, 
accounts for the lower amount of albumin in the blood The 
“normal” amounts of serum alburmn and serum globulin arc 
stated differently by vanous writers, a consensus of opinion 
IS that the albumin should be between 3 5 and 5 5 gm per 
cent , and the globuhn between 1 5 and 3 5 gm per cent 
In all three of our present cases the alburmn is greatl}' 
decreased, the globulin either normal or shghtly mcreased In 
many of the reported cases the globuhn is absolutely as well as 
relatively increased, Linder, Lundsgaard and van Slyke believe 
that this is because it is easier for the body to synthesize globulin 
than alburmn It seems possible that dietarj’’ restnction of 
protem which was practised m our first 2 cases, and which 
IS so common if the situation is not completely studied, may 
contribute to the deficiency of blood protem The increased 
cholesterol content of the blood has been believed to be due to 
an effort by the body to compensate for the decrease of protein, 
in our cases the cholesterol is well above the normal of 175 to 
225 mg per 100 c c The hypercholesterolemia and an increase 
m blood fibrmogen account for the speedy sedimentation of the 
erythrocytes 

The lowered basal metabolic rate, which has been stres. 
m some wntmgs, is not conspicuous here It is ewdentlj not 
an essential feature of the syndrome and may be more appac^f 
than real These patients are usually somewhat undernounsh , 
which of itself decreases the metabolism A degree of edema 
which would pass almost unnoticed may yet represent a 
siderable proportion of the patient’s body weight, and t U- 
constitute a source of error m the calculation 

The etiology, m spite of all that has been wntten on t 
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subject, remains unsettled Epstein belies es the condition to 
be a general metabolic disorder That, however, does not ex- 
plain the cause, and it maj be suspected, because the lowered 
metabobsm is not noted in all cases and maj be c\cn spunous, 
that the metabolic aspect has been overemphasized Mutik 
bdieied that sj'philis is the most important cause A case has 
heen reported in which carbon monoxid poisoning shortlj before 
the onset of symptoms vas belies ed to have been a causatis e 
factor In a recent case studied b\ Talley and Glenn, the 
pahent was in the habit of taking enormous doses of phenol 
phthalein to rchevc chronic constipation and this w as suspected 
as the cause In our second case the history of large doses of 


nercury raised the question of kidney damage from that source 
condition seems often to be assoaated with pregnancy 
When hpoid nephrosis occurs ns a comphcation of chrome 
glomerular nephritis, the former is probably caused in some 
by the latter, just what the determining factor is, we 


'^ot say One may wonder, too, whether or not our low pro 
Wo diets, presenbed with none too great discmmnation in 
™ses of nephritis, may aid in induang the condition We may 
Ve been too strict m our limitation of protem mtake 
In treatment, the most important measure seems to be a 
at nch in proteins and moderately restneted m fats The 
Sensible purpose of the high protem diet is to remedy the 
aency m blood protem , Elwyn beheves, however, that any 
t produced is due to the specific dynamic action of protem 
^ftaidalmg metabolism Desiccated thj’Toid m rather large 
I as recommended by Eppinger, sometimes seems to pro- 
Jire decided benefit As in two of our cases, xanthm diuretics 
aid materially m reduang edema, as does also restriction 
uid and salt intake In some of the cases with glomerular 
n M ^ ^ tendency to azotemia, it may be a rather nice 

^ ^ to balance the protein intake so as to supply enough 
combat the nephrosis and yet not cause too much nitrogen 
That problem is one for mdividual solution m each 
ependmg on how the patient does best 
^ndltion runs a chronic course and most cases, if not 
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all, eventually terminate fatally The patients may die of the 
underlying disease if any is present, for instance, chronic glom 
erular nephntis, or of an mtercurrent infection An espeaal 
tendency to pneumococac infections has been descnbed The 
cause of death m our third patient is obscure On the other 
hand, some patients, after improvement, may continue m com- 
parative comfort for many years, but usually with residual 
symptoms 

Pure hpoid nephrosis, it is rather generally agreed, does 
not cause “renal insuffiaency” m the sense of progressive de- 
tenoration of the kidney’s abdity to perform its normal work 
of excretion But hpioid nephrosis is more often seen combmed 
with other tj’pes of renal disease, especially chrome glomerular 
nephritis, than alone Our first patient shows emdences of an 
underlying glomerular nephntis m the begmnmg, loss of abihtj’ 
to concentrate (mcrease m volume of night unne), and m im- 
pairment of urea excretion The second patient showed clearer 
endences m the mtrogen retention, hiT^rtension, and impair- 
ment of phenolsulphonephthalein elimmation Pure hpoid 
nephrosis is undoubtedly a rare condition, but combmed witl 
chrome glomerular nephntis it is probably more common thai 
has been supposed I remember, as no doubt everyone of U! 
does, many palhd, edematous patients with hypertension and 
azoterma, obviously suffenng from chrome nephntis, with the 
traditional supenonty of hmdsight, it now appears possible that 
m some of those cases further study rmght have revealed the 
presence of a compheatmg hpoid nephrosis Ever)" patient 
presentmg such a picture should have the benefit of complete 
study, espeaall}’’ deterrmnation of the blood proteins an 
cholesterol Their chance is none too good at best, but the) 
must have whatever opportunity may be offered by treatment 
aimed to combat a compheatmg nephrosis, should it be foun , 
as well as the underlying nephntis 
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MONOCYTIC LEUKEMIA 


When hc come to consider monocytic leukemia, we find that 
d It a rare condition and that little has been written concerning 
It la the English language Merklcn and Wolf (1928) were able 
to collect U cases Mr B iviU gi\e us the history of the case 
presented here 

Nr. B The patient is a woman, sixt> two years of age 
"as admitted on March 6 , 1929 to the semce of Dr Arthur 
‘ ewiin, who has kindly allowed the case to be presented She 
^^lains chiefly of general weakness This began in Maj 
I and gradually has been mcreasmg Aside from weakness 
^ no complaints of any dchmte sort, except a disturbmg 
j^fing sound m the head Recently , she has lost a few pounds 
kaa always been well except for frequent heayy 


®R- FARiEt The history is such as might bt elicited m 
anemia What arc the findings on physical 

^ The skin is quite pale The general nutrition is 
jj mucous membranes espeaally show pallor There 

Jaundice The teeth haie a pecuhar greenish tint The 
hut there is no spontaneous bleeding The 
^ ^ t IS dry and coated The tonsils grossly show no evidence 
^icd rl thyroid is of normal contour There is no 
cjj, * anopathy, in fact, none of the superfiaal lymph nodes 
a There is no demonstrable pulmonary lesion The 
tardiac tV soft systolic murmur is heard at the 

aadjn)*^ The abdomen is full and tympanitic The hver 
** to t !i enlarged to percussion or palpation There 

taflexes^"' figidity of the abdomen The peripheral 

equal and of normal range There is no edema 
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Suhsequeiil Course — The patient had a constantly elevated 
temperature during the three weeks preceding her death She 
devdoped ulceration and sloughing about the teeth and pharjmx 



iitr V. 

'■£nt h loosened, and Be\eral were extracted to pre- 

tjjjjj ^ swallowing them She was given several blood 
'**’°as with resulting increase m red cells and hemoglobin, 

13 — «3 
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but -Without any improvement m her general condition She 
died on April 21, 1929 She had no hemorrhages and did not 
develop purpuric eruptions 

Average Unite Analysis — ^The specific gra-vity vaned from 
1 008 to 1 014, albumm, a trace to a hea-vy cloud There were 
no red blood-ceUs, no pus, and no casts 

X-Ray — The nasal accessory smuses showed no evidence of 
lesions 

The blood Wasservtann test was negative 
Blood Chevitsiry (3/9/29) — Sugar 103, urea mtrogen 352, 
creatmm 2 mg per cent 

Vail den Bergh Test (3/9/29) — ^Immediate direct, 1 unit 
per 100 c c 

Blood Counts — 


1929 

Date. 

1 

Per cm 

R.B C 

Per cm. 

W B C. 



Baso 

LynL 

Mme. 

3/6 

32 

1,310,000 

38,800 

6 

0 

0 

10 

84 

3/8 

32 

1,260,000 

65,550 

8 

0 

0 

8 

84 

3/8 



72,000 






3/10 

38 

1,920,000 

64,650 

8 

0 

0 

7 

85 

3/11 

38 

1,710,000 

50,000 

6 

0 

0 

8 

86 

3/12 

38 

1,480,000 

63,500 

7 

0 

0 

9 

84 

3/13 

45 

2,330,000 

29,000 

9 

0 

0 

3 

88 

3/14 

38 

1,980,000 

43,500 

3 

0 

0 

2 

95 

3/15 

38 

2,180,000 

46,500 

3 

0 

0 

7 

90 

3/16 

51 

2,540,000 

37,000 

4 

0 

0 

5 

91 

3/17 

51 

2,350,000 

36,000 

7 

0 

0 

4 

89 

3/18 

51 

2,330,000 

23,000 

6 

0 

0 

7 

87 

3/18 

58 

2,900,000 

36,000 

8 

0 

0 

S 

87 

3/19 

58 

2,510,000 

17,500 

19 

0 

0 

7 

74 

3/20 

58 

2,770,000 

12,500 

21 

0 

0 

12 

66 

3/21 

64 

3,350,000 

13,850 

16 

0 

0 

6 

IS 

3/22 

64 

3,070,000 

14,650 

20 

0 

0 

6 

74 

3/23 

58 

2,340,000 

11,450 

18 

0 

0 

7 

7o 

70 

jO 

57 

6S 

61 

51 

56 

Jifi 

3/24 

58 

3,080,000 

10,300 

24 

0 

0 

6 

3/25 

58 

2,910,000 

14,550 

30 

0 

0 

20 

3/26 

58 

2,440,000 

21,000 

31 

0 

0 

12 

3/27 

71 

3,000,000 

27,100 

26 

0 

0 

6 

3/28 

71 

3,560,000 

26,150 

27 

0 

0 

12 

3/29 

71 

3,100,000 

27,700 

32 

0 

0 

14 

3/30 

64 

3,290,000 

23,500 

34 

0 

0 

10 

3/31 

77 

3,530,000 

25,150 

43 

0 

0 

11 

52 

4/1 

77 

3.460,000 

27,100 

44 

0 

0 

4 

61 

4/2 

71 

2,960,000 

25,250 

26 

0 

0 

11 
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Blood culture (3/25/29) — negaU^ e 

Blood platelets (3/15/29)— 155,000 per cm , reticulated red 
blood-ceDs 1 per cent 

Necropsy was refused 

Bn Faiile\ The diagnosis of monocytic leukemia has been 
made m this case Upon what grounds does it rest? 

Mr B The diagnosis rests maml> on the study of the 
morpholog} of the mononuclear cells so abxmdant in the blood 
smears 


Bs. Farley Studies of that kind are hardly sufficient to 
mate an absolute diagnosis of monocj^tic leukemia An oppor* 
hmity to examine the spleen, liver, and bone-marrow is ncces 
smy Wrfll you read the report on the morphologic studies of 
tie blood smears? 

Mr. B On ilarch 21, 1929, 500 cells were counted, show 
mg monocjles, 80 6 per cent , lymphocytes, 3 8 per cent , adult 
iwitrophils, 8.2 per cent , young neutrophils, 5 4 per cent , 
^^smophilsj 0 4 per cent , basophils, 0 2 per cent > m> elocytes, 
0 4 per cent, neutrophihc megalopolycytes, 0 8 per cent , Turks 
0.2 per cent The chromatin network of the nucleus of the 
^^mnocyte cell was loosely woven and contained 1 to 3 nucleoli 
"Big depth of nuclear stain ^vas less than that of the lymphocytes 


neutrophils The cytoplasm was abundant, stained a pale 
iiie ?ith Wnght's stam and Giemsa^s stam The cell was quite 
15 to 20 microns m diameter The cytoplasm contained 
from very few or no granules to abundant granules These 
o^rdase positive and were mterpreted os azur granules 
Br. Farley la 1913 Reschad and Schilling reported the 
^ case where the term “monocytic leukemia” was used m 
of a predommant hyperplasia of the monocytes with 
^ ^^^Pposed ongm from the reticulo-endothehal system 

The ReUculo-cndotheUal System —It should be recalled 
^1, bnefiy stated, we can include m the reticulo-endothehal 
certain cells capable of phagocytizing colloidal particles 
m the circulation m finely granular form, such as pyurhol 
^ The abUity to store such particles distingmshes these 
fr’mi the other connective-tissue cells as well as from all 
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forms of myeloid and lymphatic cells The cells m question 
mdude many of the cells of the splemc pulp, of the meduUan 
foUides and “cords” of the lymphatic nodes and of other lym- 
phatic structures, of the splemc sinuses, of hver capillanes 
(stellate cells of Kupffer), of capiUanes m the formative bone- 
marrow, and of the adrenal and pituitary The work of Aschoff 
(1924) should be consulted for more details of the subject 
Grouping of Normal Leukocytes — Before gomg further, let 
us recall the appearance of the stamed white cells of normal 
blood Judgmg from their morphology they appear to fall mto 
three groups the granulocytes, the lymphocytes, and the mono- 
cytes The granulocytes mdude the eosmophils, the basophils 
and the neutrophils, possessmg m common a multilobed nucleus 
and a cytoplasm contaimng many granules It seems proved 
that these cells anse from the myeloblasts of the bone-marrow 
The lymphocytes have a roimd or shghtly lobulated nucleus 
and scanty cytoplasm There seems httle question that these 
cells anse from the lymphoblasts of the lymphatic tissue But 
when we come to dassify and state the ongm of the third group 
of cells, the monocytes, we find much controversy It seems 
agreed, however, that the cells long coimted separately as transi- 
tional and large mononuclear leukocytes, are identical They 
are now convemently called monocytes The monocjte appears 
then as a cell larger than the l}mphoc3t;e and the granulocjte, 
with a round or horseshoe-shaped nudeus and abundant cjto- 
plasm containmg at times a few azur granules The chromatin 
of the nudeus is more loosely woven than that of the Ijmphocjtc 
or granulocyte 

Origin of the Monocyte — ^Ziegler (1908) held that monocytes 
were shghtly differentiated mydoblasts Naegeh (1924) holds 
that monocytes are denved from myeloid cells Pmey ^ 

states that the ongm of the monocyte is stfil uncertain. ^ 
considers the monocyte as denved from the myeloblast and as 
much a myeloid cell as any other granular leukocyte 

His scheme of ongm is 
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Mesenchyme cell 

Reticulo-cndothcllum 

Mvelollbst Lj-mphoblast 

Cnmnlocj'tcs roonoc^'tes L> mphoc\'tefl 


Normoblaits 
1 , 

Red corpuscles 


On. the other hand, Schilling (1924) believes that monocytes 
are den\cd from the reticulo-cndothehal system and have as 
separate and distinct an ongm as the granulocytes and lympho- 
cytes Mallory refers to this cell as the endothchal leuko- 
tyta* He has considered them as desquamated endothchal cells 
hom the lining of any blood or Ijmiph chaimel 

Leiikemta — The practical aspect of the ongm of the mono- 
cyte becomes apparent m the classification of the different forms 
of leukemia Are there three types of leukemia or only two 
forms? la there such a condition as monocytic leukemia or is 
It merely a vanant of myeloid leukemia? Naegeh and Pincy 
others belic\e that so-called monocytic leukemia is a form 
of tayeloid leukemia Reschad and Schilhng and others would 
have Us beheve that it is distmct from both myeloid and lym- 


phoid leukemia 

The oiyxlase stam is of no value in difTerentiating these cases 
the monocytes are said to give positive reactions similar 
the cdls of the myeloid senes 

Ihe necropsy findings may be illustrated m a case reported 
h> B Swirtschewskaja (1928) 

SpUeii — -The lymph nodules were practically absent There 
connective-tissue transformation and thickerung of the 
The sinuses were dilated The most strikmg c h a n ges 
wen in the endothchal hmng cells of the TValls of the smuses 
were swollen and exfoliated, the smuses being filled with 
These cells were to the monocytic cells seen m 

^lood smears durmg life There was no marked hyperplasia 
Ihese cells m the spleen 

There was dflatation of the capillanes, which were 
^Ih cdls like the endothchal ceUs of the splemc smuses 
nt changes were present m the K.up£fer cells There 
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was no e^ndence of myeloid metaplasia m the spleen, hver or 
other organs 

Bone-imrrow — ^There were small erythropoietic and gran- 
ulopoietic foa The marrow was diffusely filled with cells corre- 
spondmg to those of the spleen The oxydase reaction was 
positive m the granulopoietic foa and negative m the majontv 
of the cells of marrow The same author states that according 
to the degree of pathologic changes m the reticulo-endothelial 
system, the published cases may be divided mto two groups 
In the first group there is a high degree of hyperplasia of the 
reticulo-endothehal elements and an absence of hyperplasia of 
the myeloid tissue In the second group there is hyperplasia 
of both the reticulo-endothehal and myeloid systems 

In remewmg the hterature we find that the course and prog- 
nosis of monocytic leukemia differs httle from that of myeloid 
leukemia Irradiation therapy offers the best hope for amehora- 
tion of symptoms m the chrome type For the acute type little 
can be done 

This case is presented to draw attention to an mterestmg 
form of leukerma The diagnosis of monocytic leukemia is 
open to question m the absence of necropsy It is the opmioa 
of some that these cases should be dassiffed as the monoc3dic 
form of myeloid leukemia, while others would mdude them m a 
separate group because of their conviction that monocytes have 
as distmct an ongm as the lymphoc3ff;es and granulocytes 
The majority of the advocates of both pomts of view recog- 
nize that the ultimate embryologic ongm of all the cells of the 
blood is reticulo-endothehum 
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CHRONIC HON-TUBERCDLOUS PULMONARY DISEASE 

CoKDmoNS which simuHtc pulmonarj tuberculosis and 
confusion m diagnosis may shoiv a likeness to the toxic 
^ of tuberculosis Such \aned conditions ns hyperthy- 
t disin, carcinoma, diabetes, and obscure focal infections may 
weakness, loss of strength, and weight, nutntional dis- 
Dances and skm and muscle changes which doselj resemble 
toxic eSects of an early tuberculosis On the other hand, 
changes of an infecUxc nature in the bronchial or 
nary tissues may become chronic and be almost mdis- 
^guishable from tuberculous pulmonarj mvolvement Among 
®D3t frequently seen pn^ucmg this picture are 
obscess, bronchiectasis, and localized empjemn, parbcu 
y m an mterlobar situation, which has ruptured and is 
through a bronchus 

of s these three conchtions there is an infected area 

^^j™PPuration where secretion or pus tends to accumulate and 
^ection 13 maintamed Dnunage is insuffiaent and 
•t tissue may be directly infected It is hard 

03 to differentiate these conchtions, as their mech 
^ Pera symptoms is similar Bronchitis is apt to 

ent There may be periodic attacks of localized 
oiul Portion There may be generalized or local bron- 
bflt ^ shows marked pulmonary mvolvement, 

‘y®t>tom!^ tint unquestionably reveal its nature The 
^oroiatio '^omc pulmonary mvolvement, with cavity 
tkc in'' suppuration, are similar m all these condibons 
' u vement is m the upper portion of the lung the differ- 


lOOI 
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entiation from tuberculosis is extremely difficult, if the apice 
are clear, there is less suspiaon of its bemg tuberculosis 

Pulmonary abscess not infrequently follows tonsillectomy 
It imdoubtedly, m some cases, is the result of aspiration o 
tonsil tissue or infected tonsillar material, and the fact that i 
IS relatively frequent foUowmg general anesthesia as comparec 
with tonsillectomy'’ done under local anesthetic makes it seen 
probable that aspiration is the important factor m its produc- 
tion On the other hand, it has been sho’wn by Fetterolf thal 
It may result from mfected thrombus causihg a pulmonaiy 
embolus, particularly where sutures are passed through the tonsil 
bed Pulmonary abscess occurs followmg pneumonia of vanous 
types With influenza an assoaated hemolytic streptococcus 
infection is apt to cause multiple abscesses These arc usually 
small Pfeiffer baciUus infection may mvade the bronchial ’uralls 


so deeply as to cause perforation with resultmg abscess Staph- 
ylococcus aureus infection may be associated with influenza and 
gives a characteristic picture of multiple lung abscesses, some of 
which may be large and persistent Fnedlander’s bacillus is 
exceedingly destructive to the lung tissue and charactensticalli 
causes abscess formation A foragn body lodged m a bronchus 


may result m bronchiectasis or lung abscess, and this condition 
IS probably more common than is generally behevcd Di" 
Chevaher Jackson has discussed this question admirably 
Bronchiectasis is frequent m fibroid pulmonary conditions 
apart from tuberculosis, as a result of influenza, of whoopmg 
cough, of gas inhalation — mustard, phosgene or chlonn h 
occurs m chrome bronchitis or pulmonary fibrosis resulting from 
other causes, as stonecutter’s or mmer’s asthma, metal gnnding 
inhalation of bronze powder m gilders, inhalation of molds or 
fungi as m threshers, and from many other causes The bron 
chial dilatation may be saccular or fusiform, smgle or multip e 
A particularly troublesome ty'pe shows dilatation of 
terminal bronchi, generally distributed, particularly towar 
bases of the lungs "WTiere a large saccular dilatation occurs 
whole picture may, as has been said resemble that of 
abscess In the generalized and diffuse occurrence of ternu 
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iSatations the signs arc, of course, widclj distributed, and the 
lictute IS that of a persistent diffuse bronchitis 
laterlobar empyema may occur after any type of pneumonia, 
>r sBuH locahzed collections may occur latcrallj or under the 
wg, firmlj sunounded bj adhesions foremg spontaneous dram 
^ bj mpture mto a bronchus The bronchus is reached b^ 


leoetrstian through pulmonarj tissue, and pulmonarj infection 
htes place aroimd this perforation 
In each of these three conditions — abscess, bronchiectasis, 
ind empyema — ive arc apt to hate more or less extensive pul- 
monaty mfecuon and inflammation giving certain symptoms and 
ngns. In each of them we arc confronted with the necessity of 
^blishmg and mamtammg drainage of the infected caviu 
me permanent hcahng of the pulmonary condition can take 
In the case of the empyema, external drainage can usually 
®^Diphshed satisfactordy With pulmonary abscess this is 
eb less likely to be so, and with bronchiectasis it can seldom 
wnadered In the two latter conditions dramage through 
passages must be facihtated and mamtained In any of 
eondidons where the disease has been present for some 
a ^°'^diPon of the patient is apt to resemble tuberculosis 
tough, expectoration, febrile penods, progressive loss of 
^ gin and weight, loss of appetite and general weakness will 
^ *'^iained of The i-ray may or may not give a due leading 
Repeated exammations of the sputum for tu- 
jj must be made Where extensive tissue breakdown 

lyi ''H'l the sputum 15 frankly purulent the finding of 
^ a baalh may be reasonably expected m the course of 
} few examinations A negaUve senes of say 8 to 
giecunens argues strongly against the existence of tuber- 
a cause of the trouble 

bon ^fiiosis seems improbable bronchoscopic examina 
brought to a high pomt of dehcacy and 
®«it. R great service both m diagnosis and tieat- 

ii tonchoscopic examination is serviceable and safe only 
^ifodioscopist IS available 
"g x-ray exammation, it must be said that a flat 
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plate can give only presumptive e^^dence It is almost im 
possible to note the outlines of a bronchiectatic caMtj on such 
a plate Satisfactor)'- stereoscopic \news may show such cawUes 
beautifully, but even with the stereoscope care and experience 
are usually necessary m making a diagnosis To the stereo- 
scopic \news, lateral plates, which are usually semceable only 
to one skilled m mterpretation, and fluoroscopic obsen'ation 
may be added By the use of hpiodol injected by nai of the 
trachea, a clear picture of the bronchial tract, dilatations, and 
caxnties may sometimes be obtamed 

With the diagnosis of non-tuberculous cavity and accompanj"- 
mg bronchial and pulmonaiy disease, the question of treatment 
comes up If an encysted empyema hes at the root of the trou- 


ble the first treatment to be considered is surgical The sunplest 
surgical procedure is the mduction of a pneumothorax If the 
mediastinum is fioced by adhesions and a large portion of the 
pleura on the affected side is sufficiently free to allow collapse 
to take place, a cavity may be fauly well closed, secretion and 
infection dunimshed, and the general condition greatly im 
proved Such improvement should be soon apparent External 
drainage xnll probably be necessary for complete healing but 
the condition of the patient may be much more far orable for 
operation if a prehminary pneumothorax be induced If the 


cavity in question is due to dilated bronchus or to pulmonan 
abscess, it is unhkely that the opportumty for external drainage 
will present itself and we must effect as satisfactory a drainage 
as is possible by more bunted measures, and the question o 
the adxnsabdity of a tboracoplastic operation may be consi 
ered Operation should be performed only by a surgeon ir o 
IS experienced in chest work, who imderstands the pbrsiolog) 
and mechamcs of respiration and who appreciates the after nrc 
necessary m subjects of pulmonary disease and cliest 
These patients carmot be sent to a general surgical vard to ^ 
operated upon and moved out to make room for other oper 


cases (. 

If an efliaent bronchoscopic chmc is available, on o 
treatment, which may have to be mamtained for a lon_ F 
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oI bme may be satisfactory m establishing and continuing 
ffcunage, allcming shrinking of the casnty and healing by fibrosis 
Patamothorax must be considered as an aid One ad\an 
hp of pneumothorax ns against phreme cxeresis is that if im 
pnAtment docs not promptly ensue, the pneumothorax can be 
ifiscontmued nhilc mthphrcmc ncr\c destruction the retraction 
of the diaphragm 15 permanent Wlidc collapse seems an excel 
Isit procedure m unilateral tuberculosis and while its results 


often bnlliant in collapsing a non tuberculous eaxuty , tbe 
'oactmtj of the lung tissue may be unfax orable in actixe 
pyogenic infection and may result in n retention of pus in the 
tissue In the ex ent of induced pneumothorax this 
losbon must he borne m mind and conditions carefully obserx cd 
In the lung tissue surrounding an infected caxnty there will 
noted considerable density the extent of xvhich xanes from 
0 to time Bronchitis, localized or diffused, xviU be apparent, 
Penods of bronchial spasm, which frcquentlx are localized 
° me region of the affeebon, xx-ill be noted Hard coughing 
to empty the caxatv and the bronchial tract In the ex ent 
^ or obstruction of larger bronchi coughing may result 
^ oremg backward of infected material, causing bronchiolitis 
^Pneumomtb m the area thus mx aded This mechamsm is 
Uv responsible for the localized areas of bronchopneu 
nia which occur repeatedly in these condibons Satisfactory 
^^0 requmes that the removed mntenal not only leax e the 
die surrounding bronchi, but also be completelx' 
. w from the trachea xnthout bemg forced back into other 
taih u The handhng of this condition which 

m caxM ® I°c^ asthma (which has been noted by Jackson 
foreign body) is highly important Bronchial relaxa 
“motunes be satisfactonly mamtamed by x^ry small 
n , oelladonna preparabons I have had httle experience 
It ephednn for long contmued relaxabon, although 

mliAi L I'®®®^Io that exceedmgly small doses of this drug 
sabsfactory 

in °I ^otogenous vacanes seems to me the best method 

m^jonty of pabents Vaccine may be xery effecbxe m 
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treatment Its effect may be independent of any increase of 
the immumty of the patient to infectmg organisms Its effect 
m reduang bronchial spasm is often very marked, and by this 
means dramage is enhanced and back-pressure under coughing 
avoided Vaccme must be used for a long penod of time I 
have used vacanes prepared by Dr John L Laird, Chief of the 
Laboratones of the Peimsylvama State Board of Health The 
first patient whom I treated by this method was seen in 1910 
She showed a large abscess of the right upper lobe with extensive 
infection of the lung She had been seen b}’^ several consultants 
and was told she was suffenng from pulmonary tuberculosis and 
had been adxnsed that residence m the southwest was her onl) 
possible chance of recovery She did extremely well under 
treatment, and while she had three relapses dunng ten or twelve 
3 ’’ears, they were bnef and juelded well to treatment on each 
occasion I last saw her fifteen years after the beginmng of the 
treatment, at which tune she was m good health Dr Laud 
makes a mass growth of the sputum on three different media, 
with no attempt at separating vanous organisms He groirs 
the cultures as rapidly as possible and stenlizes with as httle 
heat as wfil give effective stenhzation His emulsion welds ap- 
proximately ten bilhon orgamsms per c c It is v\ atched care 
fully for spores before bemg used Injections are started at 
about 1/100 c c and mcreased gradually to 1 c c at about a 
five-day interval Dr F W Burge, who has treated a great 
many patients m the aty chest dunes and the Medical Dis- 
pensary of the Umversity Hospital b}’’ this method, feels that 
multiple mjections of vaccme are more effectual than smgle 
mjections He dixndes the dose to be given into from 2 to 
portions and mjects at different sites Drs Stengel and 
some 3 ’’ears ago reported a senes of 13 cases of bronduectaas 
treated m the Umversity Hospital wards by vacane with sab- 
factory results Dr Fox washed the sputum and endeavore 
obtam the predommant organism, prepanng his vacane 
from Dr Moffet, of Hamshurg, has worked for a n^mber^^ 
years with the Chevaher Jackson Bronchoscopic Clinic a ^ 
Jefferson Hospital’s Chest Department, and advocates ^ 
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oflutogenous 'accines in pulmonarj infection and pirticulariy 
in tnonchitic asthma He has fuUj desenhed his methods of 
prepinng the vacanes I hase found Dr Laird’s method es- 
titffldy satisfactory 

Creosote is of great service in bronchial and pulmonary in 
fections if it can he introduced into the system in suffiaent 
quantity to show a good concentration m the bronchial secretion 
’iiia preparation called “calcrcose" offers a convenient and 


^ceahle method of administering creosote in fairly large 
imounts. It IS usually well tolerated by the stomach A 4- 
frain tablet of calcreose is said to carry 2 mimms of creosote 
*nd from 6 to 8 such tablets can easily be taken daily with 
opsettmg the stomach This seems to have a soothing effect 
°n the imtated bronchus and to allay bronchial spasm to some 
°^t I believe that it shows a definite influence in checking 
“Wetfal growth m the bronchial contents 
Ilrauiage may further be aided by postural changes If the 
“’dy be turned the dependent portion of the cavities will ho 
'’“sd and secretion directed therrfrom toward an open bronchus 
whence it can be erpelled A routine measure for patients with 
IS as follows For “postural treatments ” one end of n 
or shutter, about 5 or 6 feet long, is placed on a table 


m such a way as to raise the end about 3 feet from the 
The patient hes on the back, with the head at the lower 
and breathes deeply, extending the arms to aid full res- 
This process is repeated, lymg successively on the 
®®d left side and on the face This procedure is gone 


twice a day This will usually provoke coughing and 
expectoration at first, but on continuing these exer- 
nough and secretion dirmmsh It is surprising how 
aan be accomplished with the faithful use of postural 
^ties, vaceme, creosote, and poshly other measures for the 
TO of bronchial spasm These methods of treatment may 
able 1 btonchoscopic treatments if these are avail- 

be ^ |°ng-continued course and not infrequent relapses may 
but on the whole, a fairly satisfactory result can 
be obtained In general cavities situated m the upper 
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lobe respond well to treatment This is noted m the cases re 
ported by bronchoscopists as well as in those cases where treat- 
ment was wholly medical Lower lobe abscesses are much less 
amenable to satisfactory treatment by any method 

A type of bronchial or pulmonary imtation which may be 
difficult to understand is found m connection with chrome upper 
respiratory infection, particularly obstinate infectious ethmoiditis 
\^ffiere ethmoid disease has been present for some time a bron 
chitis is apt to be found in assoaation with it ^-Ray studies 
of the chest at this stage wdl show a heavy penbronchial euidafe, 
particularly marked in the hilus region and radiating outward 
along the bronchial dmsions toward the base and even toward 
the apex This exudate is dense enough to suggest fibrosis, but 
may disappear so completely as to make it certain that the con 
dition IS exudative rather than proliferative m nature Post 
nasal infection with disease of the ethmoid or other sinuses 
has been extremely prevalent during the past few^ years It 
would seem that certain strains of orgamsms became verj’ 
mdely implanted in connection with the flu epidemic of 1918 , 
at which time all sufferers from influenza appeared to acquire 
sinus disease, and that this infection has been transmitted i en 
mdely since that time If a patient shows a troublesome dif- 
fuse bronchitis, possibly with patches of pulmonary mfeebon, 
constitutional symptoms mdicating absorption, a postnasal ca 
tarrh, streaks of inflamed red tissue behind the postenor ton 
sdlar pillars, and flecks of red Ijunphoid tissue on the postenor 
pharynx wmll, infection of the postnasal sinuses may be sm 
pected Mucopus wiU be seen in the postpharjmx and char 
acteristic symptoms of ethmoid disease wll be complamed o 
upon inquiry a-Ray of the smuses will probably show clou 
ethmoids The chest picture is qmte characteristic and a ^ 
years ago these chests were quite regularly reported bj 
roentgenologist as showmg tuberculous infiltration A more con 
servative view is now generally taken In making a 
m these conditions we agam must depend a great deal upon 
laboratory as the constitutional symptoms of chrome i ^ 
are very simdar w hether that mfection be streptococcic in cc 
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of the anuses or tuberculous inlection of the pulmomry tissue 
Repeated exanunntion of the sputum, if negatiie, is of great 
'■slue m dassifjung these cases Symptomatic improicment 
"wla regular treatment of the postnasal area is also valuable 
m formmg conclusions regarding the nature of the case 
It was noted, as far as I know, first bj Dr Ei cs that chil- 
dren Siith ethmoid disease were apt to be temporanh better after 
hanng on x ray picture of the sinuses taken and he suggested 
tRwapeutic *-ray exposure of this region and stated that he 
sol good results from this procedure Dr Bronier, at the 
^frthopedic Hospital, has treated a number of patients inth 
oRroaic ethmoid disease by mild radiation of the ethmoid region, 
pDng five or sn treatments at on interval of several da\s He 
™ had no had results and there has been marked improvement 
®all but one of between 15 and 20 cases The bronchttis and 

^bronchial exudate diminish rapidly as the ethmoid infection 
dears up 


The nature of the bronchial and pulmonan mv olv ement in 
cases is not altogether dear Certain facts regarding pul 
exudates have tong been recognized Eollovving pneu 
more or less extensive exudate mav remam unresolved 
g periods of time This occurs m the presence of chronic 
as tuberculosis, and is particularly striking in the 
^ ce of syphilis It is my impression that exudates persist 
thuiT ^***^^°^ '"^kh persistent thymus gland in the so-called 
of 1)1 individuals It may be that chrome infection 

ethmoids simulates tuberculosis in the tendency to per- 
^'date as it does symptomatically in many other 
Certain types of mfluenial pneumoma are accom 
. y dense round-cell infiltration surrounding the bronchial 
wto branches of all size This has been well shown at 
y Wc have no autopsy records relating to the cases m 
fbe condition dears up sapsfactonly, but the 
at^j '^®*‘®’blance m the ap-ray findmgs between these coses 
tim Postinfluenzal chests fs so stnkmg that it seems probable 
iadj^jj^^^oture of the exudate is very similar In the post 
cases much of the exudate disappears completely with 
’^13-64 
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surpnsmg suddenness Where suppuration has taken place per 
manent fibrosis may result and frequently this fibrosis is lep 
extensive, but in the great majority of patients obsen^ed the 
disappearance of the exudate was fauly complete In lues per- 
sistent exudates may be massive and have been observed to last 
for months and even for years with prompt and complete clear 
ing under specific treatment 

In tuberculosis it is harder to judge such conditions as 'the 
picture is comphcated by the tuberculous infiltration of the 
lung and extensive fibrosis In the chrome ethmoid cases the 
result m a smgle case may be hard to judge, but in considenng 
a large number of patients the effect of treatment seems un 
doubted and remarkably satisfactory 

In the case of a patient showmg persistent peribronchial or 
pulmonary exudate, we should look m the first place for en 
dence of lues, tuberculosis, or other chrome systemic infection 
Further search must be made for chrome focal infection, par- 
ticularly of the postnasal sinuses The symptoms and signs of 
this trouble are usually fairly conclusive If tuberculosis and 
syphfiis can be reasonably ruled out and postnasal infection is 
found, this latter condition must be vigorously attacked Oper- 
ative interference with the ethmoid cells, while sometimes neces 
sary, is always hazardous and usually unsatisfactory I belie' e 
it should be admsed or perrmtted only as a matter of necessitj 


or under the gravest mdications 

Badly infected tonsils may be responsible for the persistence 
of postnasal infection Tonsillectomy may permit a clearing up 
of the infection Regular treatments of the nose by shnnlmg 
may permit a satisfactory deanng of the conchtion Remo'ing 
of turbmates or septal spurs to allow ventilation, may 
sary The patient, may on moving to a dry climate an 
altitude, secure fairly prompt and permanent rebef 
smus infection If regular mtranasal treatments at least ^ 
times a week are not practicable, the use of ephednn m ^ 
cent aqueous solution, with a medicme-dropper or 
three or four times daily and as occasion requires, maj 
the nose free, gimng ventilation, and by shrmkmg f ^ 
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nasal tissues allow adequate and continuous drainage of the 
tlinMid cells Small doses of belladonna preparations or atro- 
pa may aid greatly in keeping the nose clear If these proce 
'hues are not successful in clearing up the infected area, * ray 
of tie sinuses may accomplish this end Medical treatment of 
Uie chest condition is simply the treatment of the co-enstmg 
'wnchitis lodid m small doses may be of particular service 
Creosote IS useful Where peribronchial or pulmonary infiltra 
l®n is persistent, radiation by the x ray may produce an immedi 
deanng up of this exudate. 
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Fsou THE CliMCS of De TnOUAS McCkae, Penesyi-x akia and 
JeFEEESON Ho'a’ITALS 


the HYPOGLYCEMU hazard in the treatment 
OF DIABETES MELLITtJS 

Hypoglycemia presents cause for real concern m ccrtaui 
diabetics Children and undernourished adults are most sus- 
ceptible to the extraneous mducnces ahich tend to loner the 
blood-sugar ILe latter group has proaaded most of the fatalities 
reported as being due to hypoglvcemia Such aendents are 
preventable, they do not justify the too pretalcnt though de 
creasing antipatha tonard the use of insulin nhen it is indicated 
Abnormally low blood sugar figures have been found m non 
diabetics following strenuous exercises diarrhea, voimtmg and 
fasUng It IS not surprising then that these factors influence the 
level of the blood sugar in the insulm-trcated patients also 
The prompt cflectiveness of insuhn has mcreased the ne 
cesaty for accurate treatment if an uneventful course between 
hyperglycemia and hypoglycemia is to be enjoyed The prac 
hce of permitting hyperglycemia and even glycosuna m an 
effort to prevent a low blood sugar is — it is obvious — merely 
’’’rrbmg a severe diabetes appear mild. The susccptibihty to 
infection remains, the disease os well as arteriosclerosis pro- 
Bresses and freedom from symptoms is demed. 

The level of the blood sugar at which symptoms of hypo- 
B^ycenua appear vanes considerably John^ reports having 
found a blood-sugar within or above normal m 10 patients 
suffering symptoms typical of a hvpoglyceima On the other 
^d, Joslm’s’ patient with a blood-sugar of 030 per cent, was 
free from subjectixe symptoms The fanuUar signs may or- 

lOIJ 
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dinanly be antiapated wben the blood-sugar falls below 060 
per cent Durmg a gastro-intestinal upset Smith’s® patient had 
no demonstrable sugar m the blood 

Case I ^No 1887) — ^White, male, age forty-five, was ad- 
mitted to Dr McCrae’s service at the Pennsylvania Hospital, 
October 27, 1928, in a comatose condition Record of previous 
admissions, November 30, 1927 and February 10, 1928, revealed 
on respective discharges blood-sugar 0 140 per cent , blood- 
pressure, 126 systohc, 80 diastohc, weight. 111 pounds, 10 
umts of msuhn daily, and blood-sugar 0 171 per cent , weight, 
114 pounds, and 45 umts of msuhn daily He enjoyed good 
health m the mten^al between the second and present admissions 
Prior to the mormng meal October 27, 1928 (date of admission) 
a fnend administered the msuhn, and it was evident later that 
a mistake was made m measurmg the dose Durmg the fore- 
noon he was actively engaged m his usual occupation No in- 
suhn or food was taken at noon Wdien he met his daughter 
at 1 10 p M , by appomtment, she obser\’’ed that he was pale, 
weak, perspirmg, trembhng, daw-handed, and cross-eyed 

At 2 15 p M , when he was admitted to the hospital, he was 
qmte unconsaous, the skm w^as pale, moist and cold, there 
were irregular spastic contractions of the musdes of face, arms, 
and legs, the eyes were dosed with orbits turned toward the 
midhne and there was Cheyne-Stokes respiration with periods 
of apnea lastmg from ten to twelve seconds The heart sounds 
were irregular m force and rhythm, the blood-pressure was 
160/100, the temperature (rectal) was 97° F and the blood- 
sugar was 0 023 per cent (Fohn Wu) 

At 2 25 P M 10 c c of a 50 per cent solution of glucose was 
given mtrai'^enously and an almost immediate response was 
noted, the respirations became deeper and more regular, but 
he contmued to be restless and consaousness was not regamed 

At 2 45 P M 300 c c of a 10 per cent solution of glucose 
was given mtravenously The pulse volume and respirations un- 
proved, the muscular efforts were more marked and there was 
a change from stupor to active delinum 
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At 4 00 r M the pulse was 126 and irregular in rhvthm, and 
the respiraPons were 40 Orange juice (100 c c ) n-as given by 
mouth The paUent became quieter 

At 5 00 p u he was m profound shock, the muscular efiforts 
haimg ceased, the respirations were slower, and the pulse im 
percqitible. The blood sugar was 0 010 jicr cent Later the 
respirations practically ceased and the heart sounds could not 
be heard Artifiaal respiration was begun and epmephnne 
(15 minims of a 1 1000 solution) and caffeine sodium benzoate 
gr 6 were given mtramuscularly with 35 gm of glucose mtra 
venously and 35 gm. subcutaneously 

At 5 45 p M he was restless and struggled vigorously This 
iras followed by qmet and sleep 

At 8 00 p M SO gm of glucose were giv en bj nasal catheter, 
these were well received and retained 

At 10 00 p It 200 c c, of orange jmee were given by mouth 
wth some objeebon 

At II 30 p it consaousness returned, but he resisted efforts 
to feed him, 100 c,c. of orange jmcc were giv en and repeated at 
1215 a It 

At 2 30 A II the patient sat up and took nourishment. He 
was mentally clear and his general condition was good, but he 
could not remember anj’thing that had taken place smee 1 15 
f IT the previous day 

He was discharged on November 3, 1928, takmg 20 umts of 
hisuhn dady as compared with 40 umts pnor to ad mi ssion 
The fasUng blood sugar was 0 114 per cent , the blood pressure 
112/76, and weight 113 pounds 

Cate n (A3214) —A mechanic, fifty >ear5 of age, waghmg 
ITS pounds, was tmeonsaous when admitted to Dr McCrae’s 
«cvice at Jefferson Hospital May 9, 1929 The respirabons 
were full, the pulse 80, of good volume, the temperature 96° F 
(rectal), the rViti moist, the pupils dilated, and the reffexes 
normal The blood pressure was 150/90 and the blood sugar 
6 021 per cent 

The usual dose of msnlin (25 umts) had been taken before 
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breakfast and 15 units at 5 p m When retummg from work at 
5 20 p M be “felt dizzy,” and this S 3 anptoin mcreased until he 
was forced to sit down on some steps This was the last recol- 
lection be bad He was foimd imconsaous and brought to the 
hospital At 7 45 p m 50 gm of glucose in a 25 per cent solu- 
tion were given mtravenously, and consaousness soon returned 
He bad 1 per cent of sugar m the urme at 10 00 p M in spite 
of a blood-sugar of 0 031 per cent His recovery was uneventful 
The blood-pressure on successive days pnor to discharge nas 
110/68 and 130/72 

Comment — In each patient the blood-pressure, though 
known to be normal, pnor to and after the attack, was found 
distmctly mcreased durmg a certam penod of the h)T3oglyceinia, 
thus agreemg with Wilder’s^ observation A fall m blood-pressure 
occurred durmg what appeared to be a termmal stage Are the 
cerebral hemorrhages occasionally foimd m patients supposed 
to have died from aadosis due to the mcrease m blood-pressure 
when too small amounts of or no glucose is used as a safeguard to 
prevent hypoglycemia? The patient dymg of diabetic coma 
dies from acidosis, not hj^erglycemia Is it not safer to mamtam 
a moderate hyperglycemia until the acidosis is corrected and 
consaousness restored? 

The tendenc}'- of the blood-sugar to return to subnormal 
levels after improvement has occurred mdicates the necessity 
of frequent admimstrations of glucose imtil it is obwous that 
such precautions are no longer necessary Case H illustrates 
the return of hjqioglyceima even after glycosuna had been pro- 
duced The same total amount of glucose, but given m dmded 
doses, thus preventmg loss of sugar m the urme, would probably 
have served to mcrease the blood-sugar suffiaent to obviate the 
hkehhood of further h}'poglycemia 

Common Factors Affectmg the Level of the Blood-sugar and 
the Insuhn Requirement — 1 Overcomtng Eyperglycmta — Con- 
trol of the diabetes through the agency of an accurate diet and 
msuhn is followed by a rapid or gradual decrease m the insulin 
necessary "Whether this is actual gam in tolerance or a lowered 
insuhn reqmrement foUowmg the metabohsm of excess sugar m 
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tie tissues and blood docs not matter for practical purposes 
Decrease of all doses ma) be necessary Ordmanly a reduction 
ot 2 to 8 units suffices uhen a single dose is being lowered, the 
reduction being from the dose corresponding in time to the one 
precedmg the bypoglycerma or the finebng of a blood sugar at 
the lower border of normal 

2 Diet— {a) An undemutntion diet facihtates the reduc- 
tion of a blood-sugar and is an important factor m produang 
hypoglycemic attacks if appropriate reductions m msuhn arc 
not made At this point, it may be stated that mth diets con 
tauung a moderately high carbohydrate content, the msuhn re 
quirement tends to decrease from y car to year ® On high fat 
diets with low carbohydrate contents the tendency is for the 
nEuhn dosage to remnm stationary or increase after the imtial 
drop which follows the control of the disorder 

(h) Irregular distnbution of the diet from day to day yet 
with the same total number ot grams of protein, fat, and car 
^hydrate, is frequently responsible for fluctuations in the blood- 
sogar suffiaent to cause a hypoglvcemic reaction one day and a 
'ryperglycemia at the same hour on the succeeding day, with in- 
'iihn constant An accurate dosage and distnbution of msuhn 
may be obtamed orJy if each meal conforms closely m value to 

rorrespondmg meal the day previous Whether or not the 
diet IS equally divided mto three meals docs not matter Paral- 
lelism of the correspondmg meals, particularK in the carbo 
hydrate content, is the important feature 

(c) Omission of a meal, diarrhea, or vomitmg, after the m 
^whn has been taken is an occurrence which occasionallv has to 
he handled Loss of appetite rarely prevents the patient takmg 
^ple carbohydrate m bquid form The combmation of sodium 
bicarbonate and sodium chlond, of each J dram, given m water 
hy mouth, has proved a valuable aid m overcommg vomitmg, 
Ihough usually eipelled, it enables the retention of carbohydrate 
w liquid form 

d In/eclion and Aetdosts — Rapid mcrease m tolerance when 
rehef from aadosis was secured and a gangrenous foot amputated 
IS illustrated m Case 3204 of the Physiatnc Institute Senes 
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From 146 umts given m srx. doses the daily requirement fell to 
16 umts given m two doses without any sign or symptom of 
hypoglycemia^ yet with satisfactory blood-sugar figures Case 
1574 of the same, senes® with pneumoma (lobar) and aadosis 
required 254 umts m six doses durmg the first twenty-four hours, 
yet five weeks later, 70 umts m three doses proved ample to 
mamtam control of the diabetes On two occasions mild symp- 
toms of overdosage were recorded Fear, which might have 
prevented the use of msuhn, would doubtless have proved fatal 
m these two mstances They illustrate further the necessity of 
reduction of msuhn and the ease with which hypoglycemic re- 
actions of any import may be avoided even when large doses 
are admimstered 

4 Insulin {a) Changes m the dosage When the diet- 
msulm balance (proper amount and distnbution of msuhn to 
keep the blood-sugar figures normal with a diet sufficient to 
mamtam the body weight at the desued level) is nearly estab- 
lished, changes of 1 or 2 umts suffice AUen^^ reports profound 
symptoms followmg changes of \ unit, while one of Joshn’s* 
patients became comatose from hypoglyceima when 1 umt was 
added to the usual dose The prevalent habit of mcreasmg and 
decreasmg msuhn in multiples of five should be censured We 
see too frequently undemounshed patients with severe diabetes 
deprived of an available safety zone by the shutthng back and 
forth of the blood-sugar from one extreme to the other by such 
changes 

(5) Distnbution Rarely do two or three equal doses of in- 
suhn suffice to mamtam normal blood-sugar figures throughout 
the twenty-four hours The total may'’ be correct, yet hy^io- 
glycenua occurs m the afternoon or evemng and a hyper^ycemia 
exists m the mormng A simple plan enabhng the proper di- 
vision of the total unitage is to examme quahtatively for sugar 
a specimen of unne voided before each meal For example, the 
7 am and 11 A M specimens are free from sugar, but the 4 
p M x'Oidmg gives a moderate reaction for sugar It is obwous 
that the noon dose of msuhn on the succeedmg day should be 
increased As the doses are mcreased m this fashion m the severe 
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dubeUc, low blood sugar levels may still be encountered dur- 
ing the da) time with hj^iergl) ccinia in the morning Except 
m the \er\ severe, in which four doses arc necessarj, this diffi- 
culty mav be overcome bj Allen’s'* plan of lengthcnmg the 
tiiypcnods between insuhn administrations and shortening the 
night penod by givmg the monung dose one hour before break- 
fut and the eveiimg dose one hour after supper or even at bed 
tone Occasional blood analyses are necessary to guide fur 
thti mcreases after the urmc becomes free from sugar 

5 Exercise — ^The blood sugar lowenng effect of exercise is 
manifested m the diabetic as vrell as m the non-diabetic A pa 
bent may be free from reaction and hav e normal blood sugar 
%ne3 for long periods and yet have a severe hypoglycemia 
after unusual exercise One private patient, Mr E S , ordin- 
arily requiring 20 units per day, has learned to reduce the dose 
precedmg a game of golf by 4 umts One of Josbn’s* patients, 
faking 25 units, has found that a reduction of 5 umts is necessary 
lo prevent hyipogly cerma followmg golf 

hntnediate Control of the Low Blood-eugar — There should 
he no difficulty m recognizing a hypoglycemic reaction The 
moist stm, normal intra-ocular tension, absence of dehydrabon, 
sir hunger, and plasma acetone, normal or mcreased blood- 
Pmtsure, unless m tenmnal state, the usual freedom from glyco- 
®una and the recently reported extensor response'* on plantar 
'hmulabon, readily differenbate the condition from aadosis 
Intravenous glucose admirustrabon may be essenbol Jlod- 
erate amounts should be given by this route or subcutaneously 
at frequent mtervals, fifteen to twenty mmutes, until retenbon 
hy mouth IS allowed. The possibibty of retenbon of carbohv 
drate m the stomach with httlc or no absorpbon is to be kept m 
nnnd The givmg of 10 gm of carbohydrate by mouth may be 
«mtmued every half hour with advantage m the severe coses 
"bth glycosuria occurs Such a pabent as Case I requires close 
W'atching for the ensumg twelve hours 

The pracbee of carrymg glucose or syrup to be take n if 
symptoms of hypoglycemia appear is a good one The diabebc 
identificabon card suggested by John* has defimte value. 



1020 


GAKFrELD G DUNCAN, DA^TD S POLK 


The hkehhood of hypoglycemia occurnng is reduced to a 
immmum and the dangers are practically nil if the simple rules 
govermng the changmg of dosage and distnbution of insulin 
outhned are observed, paraUehsm of the carbohydrate content 
of the corresponding meals mamtamed, and the daily exercise 
kept nearly umform m time and amoimt 
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failure of salt restriction in the treatment 

OF EiyPERTENSION 


Among the multiphQt> of treatments recommended for 
Pitients mth high blood pressure, limitation of the amount of 
®’diutn chlond ingested occupies a prominent place Ambard, 
I^er, and other French imters adtocated salt poor diets for 
liypertension as earh ns 190-f and salt restriction is still a popular 
method of treatment for hj-pertcnsion m France Alanj German 
woiiers houeter, including Ixieb Brodski and Lonenstem, 
TOve published unfavorable reports with the use of such diets 
he attention of Amcncan ph>siaans was first aroused bv 
Allen,' who, on the basis of his own studies, m 1920 published 
records of 20 patients with hj'pertension who were symp- 
l^aticalK improved, and whose blood pressures were reduced 
hy salt poor diets Allen also reported that administration of 
®®diuni chlond was followed by a nse m blood pressure m this 
group 


Dunng the past eight years a number of papers deahng with 
e results of salt poor diets in the treatment of hypertension 
appeared m the American literature, but without anj 
"hanimitv of opinion concemmg its value Musser, Komtow 
shd Smith, Houghton, Duncan and Rudy and Blaisdell behev e 
umt sodium chlond retention is the cause or is at least mtimately 
®ncemed with hypertension, and that its limitation is the best 
method of treatment McLester, O’Hare and Walker, Chnstiaji 
are skeptical of the etiologic relaPonship of sodium 
to hypertension, and have been unable to confirm Allen’s 

results 
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As to the theory back of the restriction of sodium chlond, 
AUen^ says that his work was first suggested by “the cases of 
hyposthenima and polynna, the plan bemg to stop the e\cessive 
day and mght strain upon the kidney and circulation by omit- 
tmg salt, thus obviating thirst and polyuna, and to observe the 
benefit to blood-pressure and other symptoms The benefits 
obtamed in such cases were then duphcated m cases without 
polyuna ” Alien insists that to obtain benefit the restnctiou m 
salt mtake m many cases must be extreme, and treatment is 
only considered adequate when the total chlond m the unne, 
calculated as NaCl, averages 0 5 gm a day or lower In some 
instances it was necessary to contmue this ngid restnction 
for months before any lowermg of blood-pressure was observed 
In 1920 Allen and ShemU reported a senes of 180 cases of hyper- 
tension of vanous types treated by sodium chlond restnction, 
with benefit in 70 per cent 

During the past three years there have been 41 patients 
discharged from the medical wards of the Hospital of the Uni- 
versity of Pennsylvania with a diagnosis of either essential 
hypertension, or artenosclerosis with hypertension, whose systohc 
blood-pressure on admission was 170 mm or over Twenty of 
these had been given the ordmary hospital diets, while 21 had 
been given a salt-poor diet This diet contains about 2000 
calories and about 1 5 gm of NaCI The ages, sex distribution, 
hospital stay, and mitial blood-pressure range of the two groups 
were very similar (Table I) Of the 21 patients given a salt- 

TABLE I 

Comparison of Effects of Routine "Salt-poor” and Full Diets on 


SvsTOLic Blood-pressure 


Diet 

No of 
pa 

ticnts 

Ages 

[ 

1 Da3’s in hospital 

Systolic 
blood- 
pressure 
on ad- 
mission. 


No 

chanst- 

Fall 

1 

Rise 

Salt poor 

21 

27-72 

5-40 

170/253 

9 

2 

10 




a\'erage 19 





House 

20 

30-60 

4-30 

176/240 

16 

1 





average 18 
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poor dirt, 9 showed a fall m systolic pressure of 10 mm or more 
taig their stay m the hospital, while of the 20 given the 
MI diet, 16 showed a fall m pressure This may be taken as 
endeace that a routme salt poor diet, as earned out on the 
B of no benefit, and as Dr Joseph Miller once remarked, 
■oposes a hardship without results, and is a constant renunder 
to these patients that thej arc sick Phjsiaans who are con 
Fuiced of the benefit of salt rcstnction might feel that if the 
•iiots had been continued for a longer penod the patients who 
•leaied themselves salt would ultimatelj have been better off 
than the others But -vanation m blood pressure level in essential 
h)pertension is affected markedly bj many factors cspeaall} 
a change in mode of living, worry, and nerrous strain. In other 


patients unprov’ement m cardiac reserve with rest or removal 
of some comphcating factor is followed by a fall m blood pressure 
Even m normal mdividuals undemutntion mav lead to a fall m 
Wood pressure ’ Because of the great number of conchtions 
oodet which marked changes m blood pressure level occur, it 
IS difficult to attribute changes during a long penod to a reduced 
*Wt mgesbon with any degree of confidence unless the pabent 
Ms beea under the closest observation throughout 

ft is admitted that the diets given these patients were not 
*s low m salt as those recommended bv Allen. Therefore I 


to present bnefly histones of 3 pabents who were sub 
jocted to a more rigid regimen All were kept at rest m the hos- 
Pital (or some time before bdng given the salt poor diet so that 
fhe fall la blood pressure which is frequently seen after a few 
days’ hospitahzabon, would not be erroneously attributed to the 
dirt. 


Case I — J G ^ a white male, thirty six years of age, was 
admitted to the Medical Division of the Hospital of the Umver 
of Pennsylvania on March 26, 1928 complaining of severe 
headaches and ‘hilous attacks ” Physical exammabon showed 
moderate artenosderosis, heart enlarged to the left, and a 
olood pressure of 285 systohe, 170 diastohc. His father, sixty- 
years of age, has a blood pressure of 205/120, his mother. 
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who was five years younger, a blood-pressure of 200/100 One 
sister, twenty-four 3 "ears of age, also had hypertension (145/85), 
while m two other siblings blood-pressures were within normal 
limits His unne contained albunun and hyalme casts Blood- 
urea mtrogen was 18 mg per 100 c c , phenolphthalem output 
25 per cent the first hour and 15 per cent the second A two- 
hour concentration test showed a variation m specific granty 
from 1 008 to 1 017, day output 320 c c , mght 950 c c After 
drmkmg a hter of water 716 c c were excreted in three hours 
His condition was believed to be arteriosclerosis and h>j)erten- 
sion, with artenolar-nephrosclerosis 

For seventeen days after admission he spent most of the 
time in bed, but iy^s allowed the full hospital diet His blood- 
pressure fell slightty, the lowest record being 235/120, usually 
it was about 250/165 He felt much better and had very httle 
headache During the following three and one-half weeks, until 
he left the hospital, he was given a salt-poor diet, calculated 
to contam about 0 55 gm salt The chlond excretion m his 
unne, calculated as NaCl, fell from 5 36 gm the first day of 
salt restnction to 0 36 gm on the day of discharge For the 
last eleven days it was less than 1 5 gm on all but one day 
His blood-pressure showed no sustamed fall, although a single 
reading of 215/155 was obtamed The mormng before discharge 
while at rest m bed, his blood-pressure was 255/170 

Case n — J H , white, aged forty-six, was admitted to 
the semce of Dr Arthur Newhn m the Pennsylvania Hospital, 
September 10, 1927, complammg of swelhng of his ankles He 
gave a history of repeated attacks of sore throat from 1917 to 
1919 He had begun to notice dy’-spnea on exertion and s^velllng 
of his ankles m June, 1927 Physical examination show'ed marked 
retmal sclerosis, an enlarged heart, shght edema of the ankles, 
tortuous, thickened artenes, and a blood-pressure of 190/12o 
His urme contained a trace of albumin His blood-urea nitrogen 
was 50 mg per 100 c c , phenolphthalem output less than 10 per 
cent in two hours A concentration test showed a fixation of 
unnar\" speafic gra^nt 3 between 1 009 and 1 012, while after 
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drinking 1500 c.c of water he \oidcd onlj 450 c c m sue hours 
He was beheied to haAe chronic nephntis, hj^iertension, and 
beginning cardiac decompensation With five days’ rest m bed 
his edema disappeared, he felt better, and his blood pressure 
feU to 170/100 

He was then gi% en a salt poor diet for tweh e daj s, on which 
his chlond excretion (as NaCl) fell from 10 9 gm the first day 
to 0 34 gm , with an average of OJ gm per day for the last 
four days During this period he was free from symiptoms and 
hi5 blood pressure had fallen to 138/80 If the salt restnction 
iras responsible for the fall in blood pressure, administration of 
salt might be expected to be followed by a nse in pressure 
Accordmgly, for the next ten davs 10 gm of NaCl were 
added to the same diet he had been takmg, and m order to 
persuade him to remam m the hospital, he was allowed out of 
'>«1 The addition of salt was not followed by any return of 
symptoms nor by any significant change m blood pressure, the 
highest reading obtamed bemg 150/80, and the lowest 130/80 

Case in ~D A , a white male of sixty y ears, was admitted 
to the service of Dr Arthur Newhn m the Pennsylvama Hospital, 
April 30, 1928, complaimng of fading vision and swelhng of the 
^egs, which had grown progressively worse during the four months 
before admission Physical exammation showed proliferative 
retinitis, a moderate amount of flmd m both pleural cavities, 
tm enlarged heart, enlargement of the liver, and edema of the 
^tiwer extremities as high as the knees His peripheral arteries 
tmie tortuous and thickened His blood pressure was 285/120 
urme varied from 1 005 to 1 023 in specific gravity, and con- 
tained a cloud of albimun The blood-urea nitrogen was 26 mg 
P" 100 c c at one estimation, 32 mg at another Phenol 
phthalem output after mtramuscular mjecHon was 10 per cent 
lie first hour and 20 per cent the second The diagnosis was 
arteriolosclerotic kidneys, general artenosclerosis with hyper- 
tension and beginmng cardiac fadure 

He was placed on a low protem diet with moderate sodium 
lilond restnction for four weeks His edema rapidly disap 
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peared, and he felt much better His blood-pressure fell to 
180/80 

For the ne\t six weeks sodium chlond was more definitely 
restncted His total urmary chlond, expressed as NaCl, aver- 
aged 0 76 gm per day for the last three weeks and frequently 
was below 0 4 gm His blood-pressure durmg this penod ranged 
from 160/90 to 235/115, most of the readmgs bemg arbund 
190/95 

Then for a penod of two weeks 8 gm of NaCl daily were 
added to the same diet with no effect on his blood-pressure, the 
highest record bemg 230/110 

In these 3 patients, m whom an attempt was made to restnct 
ngidly the sodium chlond intake, no reduction of blood-pressure 
attnbutable to the salt restnction w'as evident durmg the penod 
of obser\’'ation It may be objected that the penods of study 
were not sufficiently long If salt restriction itself has any effect 
on blood-pressure this should be demonstrated when the salt 
stores m the body have been depleted Unexplamed vanations 
m blood-pressure, especially a reduction after months or years of 
hypertension, are co mm only encountered m middle-aged pa- 
tients under obser\'ation for long penods 

So far as my personal expenence goes, I have not been able 
to recogmze any reduction of high blood-pressures which I 
could attnbute -with confidence to salt restnction, nor does a 
cntical review of the hterature persuade me of its value 
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CHRONIC DUODENAL ILEUS 

The patients whose records I wish to present today represent 
two types of duodenal ohstrucUon Their dmical pictures will 
be discussed in connection mth the findings in a senes of 40 
such cases that have been studied in this hospital dunng recent 
years Vanous names are apphed to these cases, such as chronic 
duodenal ileus, stenosis of the duodenum, artenomesentenc 
ileus, and megaduodenum Each of these is in some measure 
descnptive of the underlying pathology This, m a word, con 
sists of partial and chronic occlusion of the duodenum with 
resultant stasis, and possibly secondary dilatation and hyper- 
trophy 

Occlusion IS brought about usually by one of two factors 
First, by pressure of pentoneal folds or bands of either inflam 
matory or congemtal ongm, and, second, by compression by the 
mesenteric root where it crosses the duodenum m its third part 
Concerning congemtal folds much has been wntten, and opimon 
seems to be unanimous that embryologic defects or lack of de 
velopment may operate m later hfe to produce the syndrome 
desenbed Kirk’s band. Hams’ membrane, the hgament of 
Treitz, and other less well-defined membranes are seen not infre- 
quently at operating and postmortem tables Folds of inflam- 
matorv nature, whether from disease of gall bladder, duodenal 
ulcer, or any other cause, may operate m exactly the same 
fashion On the other hand, concemmg occlusion due to pressure 
by mesentenc vessels, less is understood But there is a growmg 
conviction that, while a certam degree of stasis from this cause 
may be physiologic, as Gltaard* has pomted out, exaggerated 
1037 
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forms of It are fraught with discomfort and danger to the m- 
dividual Exaggeration of this is most noticeable m mdividuals 
of ptotic habitus, m whom coils of enteron he low m the pelvis, 
thus draggmg on the mesenteric root with resultant constriction 
of the duodenum, m cases of gastroptosis and gastrectasis 
wherein the heavy stomach hes low and causes consequent 
kmkmg and stasis at the duodenal outlet, or m patients with 
marked lordosis or other deformity of the spme which causes 
posterior duodenal compression In a word, any cause which 
lessens the mesentenco-vertebral angle may produce chronic 
duodenal dens 

Chmcal interest m these cases hes m the facts that the 
group IS stdl rather ill-defined and that the symptoms are 
usually misinterpreted In general, the symptomatology is sug- 
gestive of one of two other groups of cases First, cases are en- 
countered with symptoms ansmg chiefly from stasis and from 
the absorption of toxic products m the duodenum These pa- 
tients’ complaints are often vague, and as a result they are apt 
to be classified as functional cases, or as neuroses Second, 
cases are obseri^ed whose symptoms simulate m many respects 
such defimte orgamc disease as peptic ulcer or cholecystitis 

Accordmg to Kellogg and Kellogg^ the earhest recorded case 
of chronic duodenal ileus is that of Boemeus m 1752 It was 
not until 1900 however that there began to be any wide-spread 
recogmtion of the condition as an entity and that reports 
began to appear commonly m the hterature Smce that time 
these have been numerous m both English and foreign lan- 
guages The condition however, seems to be not commonly 
recogmzed m practice and it was with the idea of helpmg to 
define more clearly this group that 40 cases from the medical 
and surgical services of the Umversity Hospital were studied 
The cases presented here have been chosen from the group men- 
tioned because they are felt to be illustrative of certam phases 
of the sjmdrome, particularly of the two mam types of symptoms, 
of the two mam pathologic conditions, and of the two chief 
means of surgical rehef 
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Case I — 1 , S , a woman of thirU three v cars, was admitted to 
the medical ward Tebruarj 2 , 1928, complaining of “gas on 
stomach” and weakness She had suffered indigestion smee 
childhood but it had nc\cr been \cr} troublesome until ten 
5 cars pnor to admission At that time she had “a general 
breakdoivn ” and in addition to malaise and palpitation she 
de\ eloped aching and discomfort in the nght side of her ab- 
domen Subsequently she complained of eructations and dis 
tendon with some pain in the rectum on defecation, consDpation, 
and occasional blood in the stool Appetite was poor, ind she 
had lost thirtj six pounds in weight Nausea was occasionaUv 
present, but no lumiting On admission she complamed also 
of nervousness, sleeplessness, and palpitation, as well as of head 
aches and mental depression In addition, there were some \ ague 
joint s^miptoms 

Her past medical historv was unimportant The important 
Items in her familv historj were that her mother died of tuber- 
culosis and that her grandfather and father both suffered from 
psjchoscs Soaal histor} stated that the patient, a clerk, had 
been unable to work for seven vears because of illness and that 


she cried and worried a good deal about financial conditions, 
although matters at home were comfortable 

Physical cxaimnation revealed a nervous, apprehensive 
weman, thin and undernourished and vosceroptotic m build 
Tongue was heavil) coated and breath fetid Chest was phthisical 
■n tj-pe, but lungs clear Heart was normal The lower pole 
ef nght kidney was palpable on inspiration Tendon reflexes 
■Wre all exaggerated 

Laboratorj studies, including blood count, unnalysis, b 00 
sugar, blood urea nitrogen, basal metabolism, and Wassermann 
lest, were all negative or normal Fractional gastric an ysis 
showed the highest free h3droch]onc aad as 22, the g 


total aadity as 50 1 , t 

Roentgenological studies of the gastro-mtestm rac 
vealed the following important facts Moderate six our r 
tnth a verDcal J shaped stomach Peristalsis at “ 

sderably more than average in mtensitv, but a 0 
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normal, it was of the four- wave type Motility somewhat 
less than commensurate The duodenal cap showed marked 
dilatation and stasis in the first and second portions, with 
vigorous antipenstalsis Senal exposure? showed no constant 
defect, but there was an inconstant defect of the pylorus near 
the isthmus, suggestmg a congenital veil The summary of the 
a-ray study was “Dilatation of the duodenum probably due to 
hgament of Treitz obstructing the duodenum at the third and 
fourth portions ” 

Be 'use of the history and these a.-ray findings, a diagnosis 
of tnronic duodenal ileus was made, and operation advised 
At operation by Dr G P MuUer, the duodenum was consider- 
abty distended, and at the duodenojejunal junction the hgament 
of Treitz formed such an acute angle m the small mtestme that 
obstruction was almost complete To reheve this a duodeno- 
jejunostomy was performed The patient made an imeventful 
convalescence and was discharged m good condition When 
seen four months later she was almost entirely free of gastro- 
intestinal sjonptoms, had gained weight, and was much improved 
m every way 

This patient illustrates well the asthenic, nervous, wscero- 
ptotic type of mdmdual so common m this group It is mter- 
estmg to note that symptoms of a gastro-mtestmal nature were 
present from childhood, as might be expected m case of a con- 
gemtal lesion The vague nature of her complaints might weU 
suggest, at first glance, a functional condition — a diagnosis sub- 
stantiated b)'" her sjTnptoms of nervousness, palpitation, and 
sleeplessness On closer scrutmy, however, most of her symptoms 
are found to be consistent mth those of chronic duodenal ileus 
Anorexia, headache, fatigabihty, coated tongue, fetid breath, 
mental depression, aU suggest a process of autointoxication not 
to be laid too qmckly at the door of a sluggish colon, but rather 
to absorption of toxic products from the higher digestive tract 
The mdefinite nature of the abdominal pam or discomfort is in 
accordance with the usual stor>'^ of this toxic group of chronic 
duodenal deus cases 
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Case II — H S , a white man, twentj eight jears of age, 
stated that he tvas pcrfcctlj well until nine years before hts 
admission to the hospital, September 4, 1928 At that tune 
he de\ eloped distress after eating This was descnbed as dull, 
bonng pam located in the epigastnum, coming on about an 
hour after eating, and rtheied b) food Eructations were 
troublesome Soda ga\ c no relief Pam was severe in character 
for one jear, during which time he took as many as 25 morphin 
tablets bi mouth for relief llicre were on the other hand, in- 
tervals of weeks or months when he was entuely free from pain 
or discomfort In 1923 ht was diagnosed as having duodenal 
ulcer and placed upon a Sipp) regimen, but wnth no permanent 
relief In 1925 a gastro intestinal r ra> was reported as show 
mg duodenal ulcer and surge n was adensed but refused After 
that time up to the date of hts ailmission his sjTnptoms continued 
unchanged, wath the exception of the pam which was descnbed 
as being de&nitel) less There was no history at any time of 
nausea, vomiting, melena hematcmcsis Bowels were reported 
as constipated There were no nen ous sjauptoms, no headache, 
and a loss of only a few pound' in weight 

Past history was essentially negative as was also his family 
history sa\ e that his mother died of tuberculosis and his father 
of “gangrene of the bowel ” The patient worked as a machimst 
He used alcohol freely 

Physical cxaimnation, which showed a man of rather stocky 
build, was essentially negative except for relaxed ingumal nngs 
(but no herma) and slight tenderness to pressure m the epi 

gastnum 

Fractional gastnc analysis showed the highest free hydro- 
chlonc aad as 70 and the highest total aadity as I4t5 Other 
laboratory studies, including blood count, urinalysis, blood urea 
nitrogen, and blood Wassemiann, were all normal or negative 

Roentgenologic studies showed a J shaped stomach with 
the greater curvature 3 inches below the level of the ileum, and 
a moderate six hour residue A moderate degree of hyper 
penstalsis with commensurate motility was observed The 
duodenal cap waned considerably m size dunng the examination 
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and never appeared to be regular m outline The second and 
third parts were abnormally filled out and at times antipenstalsis 
was noted Serial exposures showed a constant irregulanty of 
the cap The report was summarized as showmg congemtal 
adhesions about the pylorus as well as adhesions about the 
duodenal bulb which produced a defimte obstacle at the junc- 
tion of the third and fourth portions of the duodenum 

Surgery was adwsed and this tune consented to The im- 
portant findmgs of the operation are described as follows 
“There was an extreme degree of visceroptosis, the greater 
cur\’’ature of the stomach reachmg practically to the pelvic 
bnm The jejunum was restmg on the promontory of the 
sacrum The puU of the ptosed organs combined with pressure 
by the superior mesenteric vessels at the duodenojejunal junc- 
tion were the causes of the partial duodenal obstruction and the 
coinadent dilatation The hgament of Treitz was exposed and 
severed, although this was not the mam cause for the obstruc- 
tion No ulcer was foimd either m duodenum or jejunum, and 
the gall-bladder was normal ” 

This patient, too, made an imeventful recover^’^ and was 
discharged from the hospital m good condition 'WTien seen 
about a year later he had gamed weight and was much im- 
proved, although at tunes he contmued to have some epigastnc 
distress 

This case illustrates well the second group of symptoms com- 
mon m chrome duodenal deus, i e , the group which suggests 
orgamc disease of the duodenum or gall-bladder The patient’s 
bormg, epigastnc pain co min g on an hour after meals, assoaated 
with eructations, and reheved by food were certainly suggestive 
of duodenal ulcer, as were also his intervals of freedom from 
symptoms, and his first a-ray senes However, the seventy of 
pam for which morphm was reqmred, the fact that neither soda 
nor Sippy treatment gave rehef, raised the question of some other 
pathologic factor 

In the senes of 40 patients studied, symptoms of both these 
types were evident Of the symptoms indicative of the toxic 
group, headache was perhaps the most pronunent, 11 out of 
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the 40 giving a hislorj of se\crc headache, and 1 of almost 
constant headache for twenty jears Nine complained also of 
easj fatigabilita and 6 of states of mental depression. Constipa- 
tion was the rule m the senes VanderhooP has called attention 
to the presence of obstinate constipation and headache m this 
group Loss of weight was present in 12 of the senes, though 
onlj 2 had lost as much as the first patient "Gas on the stom 
adi ” eructations, and abdominal pain or discomfort of a vague 
nature were common complaints in the toxic group It is 
interesting to note in coimection xnth the first patient, that 
although gastro intestinal sjTnptoms were present from child- 
hood, she coped fairlv well with a congemtal lesion until she 
suffered a general breakdown Wlkie* and other waiters have 
postulated theones to c-xplam why such congemtal abnormalities 
give nsc to symptoms only m adult hfc In our senes several 
patients gave a history of straining at onset of symptoms (as 
childbirth, hftmg heavy weights, etc) 

Of the svmptoms suggestive of orgamc disease, pam was 
perhaps the most important The nature of the pain m our 
senes xaned from a dull ache to a sharp stabbmg pam, 10 
describmg it as dull and aching, 17 as sharp and severe Fig- 
ures on this pomt are misleading, however, for several types 
of pain occurred m the same mdividual at different times 
Fifteen desenbed the pam as coimng on from one-half to two 
hours after meals, the others had no time relation to food. 
Most cases obtained Uttle or no rehef from food, 8 gave a his 
tory of rehef by food or alkah, but sexeral of these stated that 
this was true onlj m the begmnmg In location, pam was by 
no means confined to the epigastnum, but was desenbed as 
bemg m the right upper quadrant, the left lower quadrant, the 
epigastnum, and even the lumbar regions, 16 locating it m 
the epigastnum Penodiaty of symptoms was not a feature 
m our cases, it being present m less than half of them Hams* 
also found on analysis of his cases that there was an absence 
of marked mtermissions and bad relapses as an ulcer cases 
The absence of nausea vonutmg, melena, hematemesis, as noted 
m the second case, is more consistent with a diagnosis of chrome 



1034 


KATHERINE S ANDREWS 


duodenal ileus than of duodenal ulcer Twelve of our patients 
complained of nausea and 7 of vomitmg, none of hematemesis, 
1 of passing blood by bowel (Case I) Wilkie,® Leveuf,® and 
others state that the presence of cnses of vomitmg bile-stained 
fliud IS necessary to the diagnosis of chrome ileus, this is at 
vanance with the observations on our small groups 

Physical examination, as m both these patients, was um- 
formly unimportant save for reveahng the ptotic habitus in 
most, though not in aU, of the 40 patients Laboratory studies 
were likewise ummportant, except for gastnc analysis The 
first case presented showed normal aad figures, the second, 
figures above normal, the hyperaadity substantiatmg the diag- 
nosis of duodenal ulcer In general the aad figures of the 
group were normal or slightly above normal Hyperchlorhydna 
was not found to be the rule, as m Hams’ cases Three cases m 
the senes showed no free hydrochlonc aad and a low total 
aadity Subsequent examination of these, however, reported 
plenty of free acid m 2, but the thud remains recorded as an 
achlorhydna 

In both of the cases presented the diagnosis was made by 
means of careful roentgenologic studies These are of the great- 
est importance, for the diagnosis is so made m most mstances 
Leveuf,® Cole," and others have laid down entena for such 
Roentgen-ra}^ diagnosis The chief of these are (1) dilatation 
and stasis in the duodenum with slow emptymg of stomach 
and duodenum, (2) antipenstalsis, and (3) sometimes constant 
defonmty of the duodenal cap Twent^'^ of the 40 cases studied 
had such constant deformity 

Of the 2 cases presented 1 is a woman and 1 a man, m our 
senes 22 were vomen, 18 men The woman’s age is given as 
thirty-three years, the man’s as twenty-eight The more ad- 
vanced age for the woman is m accordance with the general 
data of our group in which the age of the women seekmg treat- 
ment IS about a decade later than that of the men Both seek 
treatment in early adult or middle hfe 

The first case was found at operation to be suffenng from 
partial obstruction due to a congemtal membrane (ligament 
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of Trcitz), the second ense to compression of the duodenum 
bj iriction on the mesenteric pedicle These are illustrative 
of the two pathologic states which operate to produce chronic 
duodenal ileus 

Medical treatment may be tried in these cases when surgery 
seems inadvisable. Such treatment consists of small frequent 
feedings of high calonc amlue, rest in bed wath the foot raised, 
duodenal Usage, abdominal support hnec-chest posture etc 
Such treatment is often helpful but requires considerable per 
severance on both the patient’s and the doctor s part Surgical 
treatment is more hopeful Most surgeons arc content to sever 
adhesions as was done in the second case Duodenojejunostomy, 
however although still considered a somewhat formidable pro 
cedure for a patient suffenng “only from adhesions," us probably 
the operation which gives best results Barker* in 1906 was 
the first to suggest this method of relief, and Slavely’ in 1907 
the first to perform it In the past ten years numerous reports 
of duodenojejunostomy have appeared m the literature Notably 
among these are those of Wllkic,*” who up to 1927 had per 
formed 64 duodenojejunostomies for ileus, and those of Kellogg 
and Kellogg," who m 1926 reported 118 duodenojejunostomies 
alone or m combination with other operations Of the 2 cases 
presented here both, seen some months after operation have 
gained weight and adrmt improvement The first case is almost 
entirely free of gaslro-mtestinal symptoms and is rapidly being 
reinstated as a useful member of soaety The second case has 
gamed about 15 pounds m weight and is considerably better 
as to symptoms, but at times continues to have some epigastnc 
distress This possibly is an argument in f a\ or of the more radical 
surgical procedure performed m the first case 

To reiterate in conclusion these 2 cases of chrome duodenal 
ileus are presented in conjunction with the observations on a 
group of 40 such cases studied m an effort to define more clearly 
the symptomatology of this group 

BIBI-IOGRAPHY 

1 Gltnsrd De 1 enteroptose Ln Prc*se Mtdlcale, Btlgc xli 57, 1889 

2 KeUoss E L and Kellogg W A Chronic Dnodennl Obatruction with 



1036 


KATHERINE S ANDREWS 


Duodenojejunostomy as a Method of Treatment, Ann Surg , 73, 
578-608, Ma>, 1921 

3 Vanderhoof, D Dilated Duodenum, Jour Amer Med Assoc , 69, 510- 

514, August 18, 1917 

4 Hams, M L Constriction of the Duodenum, Jour Amer Med Assoc., 

62, 1211-1215, April 18, 1914 

5 Wllae, D P D Chronic Duodenal Ileus, Brit Jour Surg , 34, 204-214, 

1921 

6 Leveuf, J L’occlusion chronique du duod6num par compression m6sen- 

t6nque. Rev de Chir , 58, 616-652, 1920 

7 Cole, L G Veils m the Right Hypochondnum and Their Differentiation 

from Other Organic Lesions and Spasms, Amer Jour Roentgenol , 
9, 137-148, March, 1922 

8 Barker, L The Relation of Dilatation of the Duodenum to- Gastnc 

disturbance, Johns Hop Hosp Bull , 37, January, 1906 

9 Stavely, A L Acute and Chronic Gastromesenteric Ileus, ^vlth Cure m 

a Chronic Case by Duodenojejunostomy, Johns Hop Hosp Bull , 
252-255, September, 1908 

10 Wlkie, D P D Chronic Duodenal Ileus Amer Jour Med Sa , 173, 

643-649, May, 1927 

11 Kellogg, E L , and Kellogg, W A Chronic Duodenal Stasis, Radiology, 

9, 23-38, July, 1927 



CLINIC 01 DR HAROLD W JONES 

Jeffebson Hosettal 


hirpura, with particular reference to essen- 
tial THROMBOCYTOPENIA (PURPURA HEMOR- 
RHAGICA) 


I TVisn to take up ttuth tou today the condition known as 
purpura, characterized b) hemorrhages under the skin and 
mucous membranes Wth the advent of more accurate methods 
lor counting blood platelets, and a clearer understanding of 
Iheir phjsiologj, a working classification of purpura is possible 
The following is an outlmc of Lcschke’s classification 

1 Essential thrombopeme purpura (essential throrabopenia, 

essential thrombocytopema, purpura hemorrhagica, 
morbus maculosus M erlhofii 

2 Symptomatic thrombopeme purpura 

(o) Blood diseases such as leukemia, permaous anemia, 
aplastic anemia, hemolytic jaundice. Gaucher’s 
disease, carcmoraatosis of the bone marrow. 


lymphogranulomatosis 
I Non thrombopeme purpura 

(a) Anaphylactoid purpura (Schbnlcm’s Henoch’s) 

Q>) Purpura simplex 

(c) Avitammosis (scorbutus, Barlow’s disease) 

(d) Capillary weakness (purpura senilis, cachexia) 

(e) Infection (bactcnal capiUarj emboh, tone capillary , 


in septic disease) 

This classification brmgs two diseases, namely, Henoch s 
T^'B'Ura and Schbnlcm’s purpura (purpura rheumatica) under 
' °oe headmg, anaphylactoid 

It emphasizes the importance of blood platelet study and 
W3 attention to the importance of infection as an etiologic 
«rtot m purpura 
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However, as I will show later, it is not always possible to 
place all cases of bleeding in these groups 

The subject of purpura is too large to deal with m one chnic 
and I wish to direct your attention to the group number one — 
essential thrombopema or purpura hemorrhagica 

Etiology — The cause of this condition is not known Dis- 
turbances m capillary endothehum has been given by many 
obsers'^ers as the mam etiologic factor — as you know, the blood- 
plates are greatly reduced in this condition and Hayem, Frank, 
Bnll, Duke, and others feel that this is the chief factor m its 
production Personally, I have never felt that this view was 
entirely correct Some of you recall seemg the young man of 
eighteen years with petechiae and epistaxis whose blood-plates 
were always between 150,000 and 250,000, and I have previ- 
ously spoken of the woman with blood-plates between 75,000 
and 90,000, who did not show any hemorrhagic phenomena at 
that time The behef held by others that both platelet reduction 
and capillary dysfunction are responsible, is more tenable One 
must look further, however, for the cause of these two disturb- 
ances It is not improbable that the capillary endothehum is 
inherently weak m certam mdividuals and that plates are more 
easily destroyed, less resistant, m others 

A third factor, I am convmced, should be added and that 
IS mfection — chrome, focal, and acute We know that m small- 
pox, scarlet fever, typhoid, streptococcic septicemia, and bac- 
terial endocarditis, hemorrhagic phenomena occur The exact 
mechanism of production is unknown, but it may result from 
capiUary dysfunction, thrombopema, and splenic mjury 

A fourth factor, really a subhead under the third, is that of 
direct injury to the mucous membrane— one of your class- 
mates, you wdl recall, suffered from severe hemorrhage from 
the bowel, following a nasal operation The nasal and pharyngeal 
mucous membrane became very fragile and bled with the shght- 
est irritation, a streptococcus was isolated He recovered after 
a series of transfusions and the a-raj'- by Dr W F Manges failed 
to shov any gastro-intestinal pathologj* Furthermore, he has 
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been perfcctlj ^^cll e^c^ ";mcc Just thus Monda) a boy of 
fiw jears, a patient of Dr Stroup s, prcsentetl a similar symp 
tom-complex, namely, sc\crc streptococac infection of throat 
and nasal mucous membrane with blcedinp from the bond, 
and in this case epistaxis The mucous numbrini. liad much 
the same appearance as that of the studcni Rcccntli Dr 
Vonglahn, of the Presbj tenan Hospital, demonstrated a phlegmon 
of the duodenum wth streptococcic infection ot the mucous 
membrane — I spoke to jou some time ago about the paptnt 
who had nasal hemorrhage at inters als for forl\ lour tears 
whose nasal mucous membrane Dr Warren Dat is found to be 


swollen, grayish, and easily made to bleed This patient also 
had blood in his stools, the x-ray revealed the presence of a duo 
denal ulcer which Dr Gibbon found at operation to be of the 
thronic penetrating ItTre 

Infection, acute, chronic or focal, directly or indirectlv influ 
oncuig capillaries and mucous membranes and spleen, mhcrent 
capiUaryr weakness, making the cells more liable to mjury, de 
fiaent blood platelet formation or greater platelet destruction 
*^^mn to be the factors in the production of t\*ptcal and atypical 
purpura 

Methods of Diagnosis —Blood plates are counted by the 
method of Reese and Ecker, using a solution of brilliant cresyl 
blue, 1 gm , fonnahn 2 c c , sodium atmte 3 5 gm Draw the 
solution in the red cell tube to 0 5 and then blood to 1 and so- 
'"tion to 1 01, mix and place on counting chamber for ten 
“uiutes and count all the plates in 400 squares, mulbply by 
2000 to obtain the total number It is unportant to draw the 
blood Into the tube as soon as the second drop appears 

Blood platelets number normally from 300,000 to 400,000 
camn. More than 450,000 is considered an increase and less 
250,000 a dmunution They may be 10,000 or le^ m 
^^mbocytopema and usuaU> are between 40,000 an 


the acute cases 

Bleeding Time (Duke) —Make a puncture 4 mm deep wi^ 
mxp plunger, at first appearance of drop, 
t as blood appears blot, do not rub, when blood no longer 
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appears, the bleeding time is taken, normally this is one to 
three mmutes In purpura, it may be greatly prolonged 

Clotting Time — This may be done by the capdlary-tube 
method, usmg the 1 mm tube and is usually withm normal 
limits or shghtly prolonged Two to seven mmutes is normal, 
if this tube is used 

Clot Retraction — Take 2 to 5 c c of blood m test-tube and 
let it stand In purpura hemorrhagica, the dot, although firm, 
does not retract and extrude the serum 

Capillary Resistance Test — In many cases of purpura hemor- 
rhagica, a tourmquet placed around the arm for three to five 
minutes, not entirely obhteratmg the pulse, results m the ap- 
pearance of petechiEe above and below the tourmquet 

Trauma Phenomenon ■ — Strike sharply over the sternum or 
tibia with a rubber percussion hammer and m a few minutes a 
readily palpable indurated area wiU appear beneath the skin 
Later this becomes a hematoma 

Hess Puncture Test — The subcutaneous mjecUon of 1| cc 
of 0 2 per cent NaCl solution results m the formation of a 
hematoma 

Reticulocyte Count — BnUiant cresyl blue, 0 26 gm m 100 c c 
of 96 per cent alcohol, makes up the reticulocyte stam A 
clean cover-glass is covered by this stam The blood-smear is 
made directly on the dned stam Enumerate all the reticulo- 
cytes seen m countmg 1000 red blood-cells In purpura hemor- 
rhagica, these cells are usually mcreased above the normal of 
1 to 2 per cent , and sometimes are foimd m numbers as great 
as 50 per cent 

Complete Blood Count — ^The white blood-ceUs are a high 
normal or mcreased The differential count is either normal or 
there is a polynuclear increase, nudeated reds often are nu- 
merous 

Van den Bergh Test — This test is negative, both direct and 
mdirect 

Fragility or Red Cell Resistance — The resistance of the red 
cells to sahne dilutions is withm normal hmits, namely, 0 42 to 
0 34 per cent 
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Icterus Judex — The icterus index is normal bott\ecn 7 and 
9 units 

Dtagiiositc Points of Importance — 1 Hemorrhage from the 
lung IS almost unknown 

2 The purpuric and ecchymotic spots arc most numerous 
on the dependent portions of the bod3 

1 The spots at first arc bnght red and then purple 

4 Thc\ do not fade on pressure 

5 The hemorrhage into mucous membranes maj distend 
them, but tlic gums arc not spongj 

6 Arthntis is rarely present 

7 Urticaria and erytherma are absent 
S Lyunph nodes arc not enlarged 

9 The hemorrhage is spontaneous, a history of injury is 
seldom obtainerl 

10 The spleen may or may not be palpable, but is rarely large 
Differential Diagnosis — It is of great importance to the 

pabent to make the dmgnosis of purpura hemorrhagica, cspeaally 
in the fulminating cases, because active treatment may bnng 
about a cure Aplastic aneiran and acute leukemia may be 
'een first during a hemorrhage from mucous membranes, and 
in those conditions the outlook is hopeless 

la aplastic anemia, cicn though the bleedmg time is long, 
the plates arc greatly reduced, the capillary resistance test 
positiye, there is a marked leukopema, and the polynuclear 
Percentage is low, the reticulocytes reduced or absent, the 
nucleated reds absent, and the bone-marrow aplastic 

In leukemia the dillerenbal count is sufiSaent to establish 
the diagnosis, e\en though glandular enlargement may be absent 
Bemoplnlta is often mistaken for the more chrome forms 
nf purpura hemorrhagica and even for the fulminatmg type 
hi hemophiha, the plates are formed m normal numbers, the 
bleeding tune is normal, the clotting tune greatly prolonged 
the capillary resistance test negative, and there is a definite 
^^nuly history of bleedmg 

Scurvy is characterized by a brawny hemorrhagic infiltration 
“t the thigh or lower leg, and by spongy gums In purpura 
TOI- IJ— M 
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the small petechise are rarely found about the haur follicles, 
and the gums rarely become greatly swollen and spongy The 
plates are not reduced m scurvy 

In anaphylactoid purpura, hemorrhage from mucous mem- 
branes IS unusual, but may occur The erythema, the joint 
involvement, the normal bleedmg time, and platelet count 
help to establish the diagnosis Other blood diseases as Ad- 
dison’s anemia, Gaucher’s disease, purpura simplex, Hodgkin’s 
disease with purpunc manifestations may be confused with 
the subacute or chrome form of essential thrombocytopenia 
Careful attention to the special methods of diagnosis wiU make 
the differentiation possible in the majority of instances 

This patient, Eveljm, is twelve years of age Three years ago 
she had frequent nosebleeds, vormted a large amount of clotted 
blood, and had frequent tarry stools Petechise and ecchymosis 
were present on the extremities and m the mouth The spleen 
was palpable She wsis admitted to the pnvate ward on April 8th 
with hemoglobin, 45 per cent , red blood-cells, 2,680,000, white 
blood-cells, 8200, polynuclears, 54 per cent , lymphocytes, 40 per 
cent , mononuclears, 6, bleedmg time, sixteen nunutes, two sec- 
onds, clottmg time, three mmutes, twenty-five seconds, blood- 
plates, 10,000, fragility normal 

Dr Lott controlled the nsisal bleeding by applying, looselv, 
cotton pledgets saturated with thromboplastin Four whole 
blood transfusions were administered, April 10th, 140 c c , 
Apnl 14th, 160 c c , April 20th, 120 c c , April 24th, 120 c c 
Blood Counts — 



Hgb 

R B C 

w B c 

B T 

C T 

Plates 

April 12th 

58 

3,000,000 

7200 

10' 20" 

2' 

15,000 

Apnl 15th 

62 

3,420,000 

6800 

8' 

2' 30" 

16,000 

April 21st 

70 

3,900,000 

7400 

5' 20" 

2' 20" 

18,000 

Apnl 25th 

80 

4,180,000 

8200 

4' 20" 

3' 

32,000 

April 27th 

82 

4,200,000 

7000 

6' 40" 

3' 5" 

86,000 

May 20th 

95 

4,810,000 

7600 

3' 50" 

3' 75" 

186,000 


An oimce, repeated in a half hour, of the fluidextract of 
Ceanothus amencanus (Ceanothjm) was administered by mouth 
As soon as the patient could eat she was given foods that were 
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fmel) dmded with spccitU emphasis placed on those high in 
Mtamins B and C 

Splenectomj )\-as ad\nsed, but her mother rcfuseil to permit 
operation Three t ears has e elajiscd since the hospital admission 
The first year ultrasiolet theraps was cmplojed once or twice 
weeki) 30 inches for two minutes Her mother placed her on 
a farm where she had an abundance of fresh fruits ami vegetables 
and could lead an outdoor life 

Blood studies have liccn made at intervals, the platelet count 
has never been below 200,000 nor the bleeding time greater than 
hvc mmutes At present the hemoglobin is 90 per cent, red 
blood-cells, 4,860,000, white blood-cells, 7000, bleeding time, 
three minutes, forty seconds, clotting tunc, four minutes, platelet 
count, 420 000 Her mother states that on sev eral occasions 
a few petechia; have appeared on the legs and once she had a 
slight nosebleed Otherwise, she has been in perfect health 
It is of interest to note that her brother of six years has had 
petechiic at mtervals and on one occasion developed a fairlj 
marked secondary enemia with plates of 140,000 and bleeding 
time five minutes, fortv seconds We arc unable to find evidence 
of mucous membrane bleeding He has been benefited by his 
outdoor hfe 

Other Forms of Treatment 

1 Medication 

2 Ultraviolet ray and diet 

3 I Ray 

4 Transfusion 

5 Splenectomy 

The Acute Fulminating Typo —In the acute fuhmnating form 
blood transfusion must be used to the exclusion of all other forms 
of treatment The blood should be undiluted and in amounts 
large enough to reheve the urgent symptoms To one patient we 
gave three transfusions in thirty six hours After the acute stage 
the transfusions should be given at three- to five-day mtervals 
until the blood reaches 70 per cent of normal, at which tune 
splenectomy should be advised 

1 Medication is of value in the subacute or chronic forms 
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It consists chiefly of substances supposed to influence the 
bleeding Para-thor-mone in 20- to 30-unit doses hjrpodennically, 
repeated in thirty-six hours, has had deterrent effect on the 
bleeding Ceanothyn given by mouth in the dose of 1 ounce, 
followed by a second ounce m one-half hour, has reduced bleed- 
mg tune m several patients — it is harmless and can be repeated 
every eight hours 

One of our most useful methods is the injection mtra- 
muscularly of 20 to 30 c c of whole blood This may be given 
daily Not only does it affect the bleedmg but also stimulates 
red cell mcrease The older chniaans used oil of turpentine, 
10 to 15 minuns, three tunes daily, and claimed that excellent 
results were obtamed 

Dr Fitz-Hugh and I have noticed the mcrease of platelets 
m purpura foUowmg the mgestion of hver extract, although 
there was a failure of effect m the last case m which I used it 

2 Sooy and Moise have reported a senes of cases m which 
the ultraviolet ray treatments resulted in the disappearance of 
symptoms and an mcrease m plates and other blood elements 
As I have pointed out previously many of the cases of thrombo- 
cytopenia have seasonal vanations very much hke permaous 
anenna This is one reason for the use of hver extract and for a 
similar reason, fresh fnuts, vegetables, and out-of-door hfe are 
mdicated 

3 Pancoast found a-ray to the spleen and over the long 
bones to be of great benefit This treatment may be utihzed 
by those expenenced m vray work, but if improperly adminis- 
tered a severe bone-marrow depression may result 

4-5 I have already spoken of transfusion Many of the 
subacute and chrome cases require blood before splenectomy 
can be performed safely Splenectomj’" is contramdicated m 
the acute fulnunatmg vanety, but m the subacute and chrome 
types the results are very satisfymg You. wfll find, however, 
that many of the patients refuse the operation and it is necessar} 
to carry on with treatment such as I have just outhned 

Many of these patients may be earned along for years to 
what seems to be a permanent cure I know of 2 patients who 
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bad acute attacks of the disease, one forty fis e j cars ago and 
the other twcnt> ii% c years ago Both arc m good health today 
and ha\e not had an attack since tliat time Dr Alfred Stengel 
san this latter case in consultation and made the diagnosis 
This disease is as interesting as it is complex Much can 
be done for these patients if the treatment is timely, acti\ e, and 
persistent Take tunc to make the correct diagnosis so that 
none of jour patients r\ho base this disease dies because of a 
diagnosis of acute leukemia and because little effort is made to 
sase them Tinallv, consider well the ctiologic possibihtics, 
with the hope that some of jou may make it possible to remove 
from that great hat of blood diseases one, of which we may say , 
the cause is known 




ALLERGIC CLINIC OF DR HARRY R WILMER 

GeRMAKTO\\Tv and pRESnYTERIAN HoSPIIAlS 


INTERESTING OBSERVATIONS IN THE DIAGNOSIS AND 
TREATMENT OF THE ATYPICAL TYPES OF HAY- 
FEVER 

In reviewing approximate!) 1900 cases o! ha) fe\cr, I haxe 
been able to classify a number of these which I will consider 
atypical in type Much has been wnllcn on the treatment and 
diagnosis of the typical cases but little has been seen in the 
literature on the unusual cases 1, therefore, thought it might 
be of interest to this society to hear of our fmdmgs I will 
endeavor to present the subject in the following manner 

1 The cases having defimte hay fever symptoms with no 
positive skm or conjunctival tests It has been my expcncncc 
that these types of cases may be dmdod into two types those 
having no skm sensitivity, and those suffermg at the time of 
testing ivith some acute constitutional condition wnth fc\er 
The latter type is given instructions to return after all fever 
has disappeared for further testmg when a positive test is 
seen and proper treatment is instituted In the former a posi 
tive test may never be seen and, m consequence, if the symptoms 
are conclusive as to the time of poUenation, treatment may be 
instituted with the commoner pollens, pollenating at that time, 
with safety 

Of the former type w e had 44 coses, with the followmg results 

No of Cases Cured Improved No Relief 

44 IS 17 12 

2 The cases hnvmg defimte asthma, with no ha) fever symp- 
toms, occurring in the hay fever season 

1047 
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Here we may have two t 3 ^es, those showing positive skin 
tests, and those showing no skin tests 

Those showing positive skin tests the diagnosis is easy and 
proper treatment may be given, with good results But, m 
those with no skm tests, the same method is used as m para- 
graph No 1 

Of these types the followmg table will show the results 

Hay-fever Asthma with Positive Skm Tests 

No of Cases Cured Improved No Relief 

30 15 10 5 

Hay-fever Asthma with No Skm Tests 

No of Cases Cured Improved No Relief 

10 5 0 5 

3 Cases with marked bladder tenesmus and frequency of 
imnation, occumng m the hay-fever season, and showmg posi- 
tive skm reactions 

Institution of proper desensitization and removal of all un- 
cooked vegetables show the followmg results 

No of Cases Cured Improved No Relief 

2 2 0 0 

4 Cases with general eczema of the body with negative 
tests to all protems except pollens, and with no hay-fever 
symptoms 

Desensitization •with pollen extracts was instituted with no 
relation to seasons, with the followmg result 

No of Cases Cured I vi proved No Relief 

4 3 0 1 

5 Cases showmg a marked dermatitis, gradmg from a nuld 
erythema to a pustular eruption, with positive skm tests to the 
poUens and no hay-fever s)miptoms 
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There ■were 4 cases of this type seen, 2 reacting to ragweed, 
short and long, and 2 reacting to Timothy pollen Dcsensitiza- 
tion was insbtutcd in 2 of the cases dunng the season, with 
deaded relief, and all 4 rccci\cd ultimate preseasonal desensi 
tization, with the following results 

No of Cases Cured Improved No Relief 

4 3 10 

6 Cases shounng positi\ c skin tests and having typical hay- 
fe^er symptoms, treated preseasonaUj b> the long interval 
method, which ga\e no relief at all, were, the followmg year, 
treated by the short interval method, rcceivmg an injection 
dally for two weeks, and then an mjection once weekly for the 
entire season, showed the followmg results 

No of Cases Cured Improved No Rch^ 

25 15 4 6 

7 Cases havmg definite attacks of ha> -fever all the year 
round, with positive skin tests to the pollens These cases had 
been diagnosed vasomotor rhinitis On close study we were 
able to prove without doubt that these patients were, from 
time to tune, coming m contact with pollen which had been har- 
bored from the season before m books, floor covennga, and lea\ es 
banked in protected spots near the hvmg quarters of these 
mdividuals 

8 Cases with persistent asthma hav fever, and positive 
skin tests, who have been treated with pollen extracts alone 
and m whom no rehef has been derived from the treatment. The 
addibon of an autogenous bactenn with the desensitization, 
shows the followmg results 

No of Cases Cured Improved No Rdtef 

40 20 5 IS 

9 Cases with typical hay-fever symptoms and negative skm 
tests except for reaction to one pollen of unusual ongm 
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In this type of case only by an exhaustive study of the 
plant life in the environs of that particular person, and by 
proper isolation of the poUen, and by proper desensitization 
with that poUen, can a cure or rehef be hoped for 

10 Cases so frequently diagnosed vernal conjunctivitis 
In these cases there may or may not be, and m the majonty 
of cases, there is no positive skm test, but there may be a positive 
conjunctival test It has been our expenence, m the 10 cases 
seen, there was a staphylococac infection also present, and a 
bacterm was made and given in conjunction with the proper 
pollen combmation 

It must be borne in rtund that these cases are always seen 
early and dunng the time of tree poUenation Many reactions 
are extremely slight, but should be considered as a cause 

No of Cases Cured Improved No Rehef 

10 7 2 1 



CLINIC or DR JOHN H ARNETT 
FriscorAi. Hospital 


MENINGOCOCCIC (LATER ALSO STAPHYLOCOCCIC) 
MENINGITIS, LOW SPINAL SUBARACHNOID BLOCK, 
ABSCESS, LAMINECTOMY, RECOVERY 

Case Report— This boy of fourteen, who now appears 
normal in all respects, was admitted to Medical Service “B” 
nine months ago vnth meningitis ri\c dajs prior to his ad 
mission to the hospital, he was awakened from sleep by nausea 
He \omited se\cral tunes and, on the foUownng day, he appeared 
feverish and agam vomited Two dajs later his throat became 
sore a rash appeared upon his bod> , and the joints of his fingers, 
wrists, elbows, knees, and ankles became swollen, red, and 
pamful On the day before admission he became dchnous 
E-xamination showed a very ill boy lying on his side, delirious, 
with head drawn back and knees flexed The joints of the knees, 
ankles, left elbow, and fingers were swollen, red, and tender 
Because of pain no attempt was made to elicit Kemig’s sign 
There was a slight strabismus at tunes, which produced an 
intermittent diplopia The throat was injected, and the entire 
body, indudmg the face, was dotted with a maculopetcchial 
erupbon A blood count showed a leukocytosis of 19,000, with 
84 per cent polymorphonuclear neutrophils present, and nor- 
mal figures for the hemoglobin and erythrocytes The bloorl 
sugar was 140 and the blood urea nitrogen 26 mg per 100 c c 
A blood-culture was negative An uncathetenzed sample of 
unne had a specific gravit> of 1 012, and contained many bac 
tena, but was otherwise negative The respiratory rate was 
22, the pulse and temperature are shown on the accompanying 
graph Throughout both lungs lAles were heard The heart 
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was regular and no adventitious sounds were heard The ab- 
domen was moderately distended and tympamtic A lumbar 
puncture was immediately done, and purulent flmd was secured 
under 17 mm pressure, which with jugular pressure rose slowly 
to 22 mm After 15 c c of spmal fluid had been removed no 
more could be secured from the needle Ten c c of antunemngo- 
cocac serum was then mjected and the spmal flmd taken to the 
laboratory for exammation It was reported to contam 1180 
leukocytes per cubic milhmeter, 45 per cent of which were 
lymphocytes and 55 per cent poljTnorphonudear leukocytes A 
smear showed a few mtraceUular diplococa, which were later 
identified by Dr C Y White as meningococci Later m the 
day a combmed lumbar and asternal puncture was done The 
asternal flmd was less purulent than that obtamed by the 
lumbar puncture, both flmds contamed 20 mg of sugar per 
100 c c When serum was mtroduced mto the ostema it pro- 
duced an accelerated flow of flmd from the needle m the lumbar 
region, but when its mtroduction was discontmued the flow 
from the lumbar needle diminished 

On subsequent days the mtroduction of serum was contmued 
ather by the lumbar or asternal route as is shown in the graph 
(Fig 171) on page 1053, and the patient’s condition gradually 
improved On the fourth day after the patient’s admission to 
the hospital a crop of herpes appeared about his mouth and 
ears, and on the eighth day an urticanal eruption made its 
appearance, but the administration of serum was contmued 
His general condition seemed unproved and he was no longer 
dehnous This improvement, however, gradually gave way to 
an exacerbation of symptoms, and he complained of generalized 
pams and hjqieresthesia The lumbar and asternal punctme 
flmds on the eighteenth day showed a growth of Staphylococcus 
aureus Smears of both asternal and lumbar punctme flmds 
contamed menmgococa and showed 95 per cent of polymor- 
phonuclear leukocytes and 5 per cent lymphocytes to be present 
Cell counts could not be made because the lumbar puncture 
flmd was too thick and the asternal flmd contamed blood 
Sugar was reported as absent m both flmds The pains became 
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Grapd op Case wiTit Mpmhcococac Later Stapbmxxxkxic Meningitis 
Low Spinal Suraraqinoid BlocU \nd Adscrss Formation Rfcovery 
Followtno Laminfctomy 



Fig 1 71 — Concftni^d temperature and pulse record highest tempera 
ture and puUe-rate being gi\'en for each da> In all 348 c c. of antiraemn 
gococnc scrum was administered mostly in 15 c c. doses by lumbar and civ 
temaJ routes on da>-8 shown abo\*e Staph) Jococcus aureus vacane wns also 
admloiftcred daily from the thirty third to the thirt> ninth da> In doses m 
creaaing from 2 000 000 to 200 000 000 killed organisms and from the thirty 
ninth to the fifth third day on alternate daj's m doses of 200 000 000 killed 
organisms 


localized more m the legs and the patient becarae irrational 
again Ophthalmologic examination showed optic neuritis 
Strabismus was continuous and the neck was ngid and retracted 
On the twenty fourth day a small arcumsenbed area of infec 
tion was noted at the lumbar puncture site An a? ray of the 
spine was made for evidence of osteomyelitis but this was nega 
tive The lumbar puncture fluid became thicker from dav to 
day, and on the twenty seventh day signs appeared of complete 
subarachnoid block at some point between the asternal and 
lumbar puncture sites The asternal pressure was 22 mm 
and rose to 26 when jugular pressure was practiced but neither 
jugular pressure nor the mtroduction of fluid into the astern 
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produced any change m the lumbar pimcture pressure, which 
was 20 mm The cisternal pimcture flmd appeared clearer 
than on preiaous occasions and contamed approximately 50 
cells per cubic rmUimeter, with lymphocytes predormnatmg, and 
on culture again jnelded the Staphylococcus aureus Lumbar 
puncture yielded a purulent exudate so thick that no cell count 
could be made Smears showed diplococa and culture yielded 
the Staphylococcus aureus 

An exammation by Dr Fay of the Neurosurgical Service, 
showed hyperalgesia in the sacral and first two lumbar skin seg- 
ments, absence of the Achilles and patellar tendon reflexes on 
both sides, and marked tenderness to pressure over the nerves 
of the lower extrenuty Babmski’s sign was negative, and 
there was present neither clonus nor paralysis There was 
retention of unne and partial loss of anal sphinctenc control 
These findings together with the results which had been obtamed 
by lumbar and asternal puncture, were mterpreted as indicatmg 
a subdural or extradural abscess, extendmg as high as the second 
lumbar root of exit An operation at the level of the third lumbar 
lamma was advised 

Operahon — On the twenty-eighth day after the patient’s 
admission to the hospital. Dr Fay performed a laminectomy of 
the third lumbar vertebra under ether anesthesia There was 
no extradural collection of pus The dural sac was bulgmg and 
tense Upon opemng the dura the nerve roots of the cauda 
equma were found matted together by the products of recent 
inflammation No pus was obtained The nerve roots were 
separated and a hemostat introduced 1 cm into the dural sac 
without obtainmg pus The opemng was then earned further 
caudally, and 30 to 40 c c of pus escaped from the central 
portion of the sac, the wall of the abscess contamed the matted 
cauda equma roots A two-way dram was placed m the abscess 
cavity and the tubes brought through the dura to the skin sur- 
face Imgation with warm saline solution through one tube 
gave free escape and dramage from the other The dura was 
left open, the muscle layer and skin being closed by four approxi- 
mating sutures 
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Trom this time forw arcl the patient s condition began to 
miprov e The ^ ound drained freely and was imgatcd fn e times 
daily i\ith Dakin’s solution The tubes were allowed to remam 
in situ until the imgations became clear they were then re 
moved The wound healed by primary intention lea\nng a small 
sinus 

An examination made by Dr Gotten of the Neurosurgical 
Scrxace two weeks after the operation showed “neuroretiratis in 
both c>es weakness of the external rectus muscle of the nght 
eye, pupils mdcly dilated but react to light and accommoda- 
tion The other cranial ntn cs arc normal The biceps, triceps, 
abdominal corneal, cremasteric, patellar, and Achilles reflexes 
are active and equal Rabmski’s sign is negative Vibratory 
and touch sensation arc normal o\cr the entire bodv Motor 
power 15 diminished about 25 per cent over the entire body 
with the exception of the right leg which is spastic, and has a 
diminution of about SO per cent m its motor power ” 

On the fifty fifth day after his admission he was discharged 
in good condition except that the sinus remained unhealed, 
and there was some weakness of the nght leg The sinus con 
tinued to discharge slight amounts of pus until some months 
later when following the removal of a small piece of bone and 
an unabsorbed suture from the sinus by bis family physiaan 
the smus healed An x ray shows the postenor spmous process 
of the third lumbar xertebra to be absent but is otherwise 
negative He walks well, looks well and has no complaints A 
neurologic exanunation by Dr Fay is completely negative 

Discussion — I wish to draw your attention to the compli 
cations presented by this case The rash and the herpes are 
such frequent accompamments of meningococac meningitis that 
they only deserve to be called corapbcations when they present 
unusual and severe manifestations as for example, when the 
herpes is widespread and xoster hke in its distnbution The 
ordinary forms of herpes vary m frequency of occurrence ap 
pearmg in 90 per cent, of the cases m some epidemics while in 
others herpes is seldom noted * The rash of menmgitis v anes 
similarly m its incidence being frequent m some epidemics and 
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rare in others its presence is determined, according to some 
observers, by the particular type of meningococcus encountered 

Jomt mvolvement, an outstandmg complication of this pa- 
tient’s early illness, may be expected in from 10 to IS per cent 
of cases, and may range from a nuld arthralgia to a severe and 
sometimes purulent arthritis Like the slcm eruption, it may be 
regarded as a septicemic mamfestation of the memngococac 
infection, and therefore comes most frequently m the early stages 
of the disease before the organisms have become locahzed m the 
meninges 

The case before us presented two ocular comphcations — 
optic neuritis and strabismus The former, accordmg to Netter 
and Debr6^ is qmte common, appears early m the disease and is 
to be regarded not as an evidence of mtracerebral pressure but 
as a penneuntis of the optic tract, or an “optic memngitis ” 
Squmt occurs m from 10 to 25 per cent of cases, and usually, if 
at all, m the first week of the disease In this respect it differs 
from the strabismus encountered m tuberculous memngitis, 
which, if it occurs, is generally a late manifestation This point 
may aid m differentiatmg these two forms of memngitis 

Secondary'- infection of the menmges whether it occurs spon- 
taneously, or due to an error in techmc, is a rare comphcation of 
memngococac memngitis It may be expected m about 1 5 
per cent of cases, and is generally due to the pneumococcus 
In the present case, after the eighteenth day m the hospital, 
Staphylococcus aureus was repeatedly recovered from the flmd 
obtained bj'^ lumbar and asternal puncture It is strange that 
secondary infection should not be more combion, smce it has 
been shovm m expenmental animals that lumbar puncture fol- 
lovung the mtravenous injection of hvmg orgamsms usually 
resulted m memngitis, while controls who received the same or 
double the dose of organisms mtravenously without the lumbar 
puncture failed to develop memngitis ® I^Tien secondary infec- 
tion of the memnges occurs in a case of memngococac memngitis 
it IS usually a fatal comphcation 

The flmd obtamed by lumbar puncture m the present case 
was purulent from the first, and contamed a higher proportion 
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(45 per cent ) of Ijinphoc} tes than is to be expected at the 
hciglit of the disease It is notc\iorth> that in the early and 
also in the late stages of memngococcic meningitis the lympho- 
cyte counts are rclatixcly high,‘ nherens the polymorphonuclear 
leukoci tes usualh predominate (95 to 100 per cent ) at the height 
of the disease The fluid obtained b> lumbar puncture in this 
case Mas repcatcdlj more purulent than that from the astema 
MTiether this difference mxis due to a tendency of the Icuhocides 
to graxatate to the more dependent positions of the subarachnoid 
space or to a more sex ere inxmlxcment of the lower meiunges or 
whether its explanation is to be found m the ph>siologic factors 
govermng the circulation of the spinal fluid I am unable to say 
HoMcver, on and after the twenty sexentli day, the difference 
bctxveen the cisternal and lumbar puncture fluids became so 
striking that it could not be explained on any other basis than 
spinal subarachnoid block 

The commonest site of "block” is at the foramina of Magendie 
and Luschka,' the obstruction of which produces mtemal hvdro 
cephalus, less commonly blockage occurs xvithin the subarachnoid 
space of the cord. The tests of Queckenstedt’ and of Ayer* are of 
espeaal xnlue in diagnosing these obstructions The former test 
can be done routinely m perforrmng lumbar puncture, and con 
Sists m exerting sudden pressure or constnction upon the neck 
on one or both sides, thus produemg a congestion of the blood 
xessels of the brain xiath consequent displacement of the fluid 
withm the xentndes If there is no obstruction, the fluid is 
quickly forced through the foratmna of hlagendie and Luschka 
mto the subarachnoid space of the cord which under normal 
conditions, m less than a second, commiimcates the mcreased 
pressure to the manometer connected xvith the lumbar puncture 
needle Release of pressure upon the neck qmckly results m 
fall of spmal fluid pressure where no obstruction exists In 
cases of obstruction the changes resulting from compression of 
the neck are absent, diminished or delayed Ayer tests for 
spinal subarachnoid block by performing simultaneous lumbar 
and cisternal punctures and noting “(a) pressure relations m the 
two loa, espeaally changes in pressure which result after xvith 

' VOS, 13 — 67 
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drawal of fluid, {h) vanations m the normal oscfllatory move- 
ments of the flmd, dependent on the cerebral pulse and respira- 
tion, and (c) gross changes m flmd pressure caused by com- 
pression of the 3Ugular veins, and by coughing, aU indicative of 
mechamcal interference with the contmmty of the spmal flmd 
column ” He also notes the physical and chemical differences of 
the flmds obtamed from the two puncture sites In the case 
before us the thick purulent character of the spinal flmd obscured 
somewhat the results of these tests, but imtil the twenty-seventh 
day the sluggish response to jugular pressure was mterpreted as 
due to the visad character of the spmal flmd rather than to an 
actual obstruction to its circulation An a:-ray of the spme fol- 
lowmg the mjection of hpioidoP® or air, might have given fm- 
ther confirmator}’' e\adence of blockage, but masmuch as it was 
thought that the visad character of the spmal flmd might inter- 
fere with these tests also, they were not done After the twenty- 
seventh day the chmcal evidences of block m this case were 
defimte these evidences consisted m (a) no rise in the lumbar 
pimcture pressure followmg jugular pressure, (b) no nse m the 
lumbar puncture pressure followmg the mtroduction of serum 
into the astema magna, (c) an mcreasmg divergence m the 
character of the flmds obtamed by the lumbar and cisternal 
puncture, the former becommg progressively more frankly 
purulent, while the latter became progressively clearer Neuro- 
logic evidences of in\olvement of the cauda equma were also 
present 

The operation revealed blockage m an imusual site The 
cervical or lumbar enlargements of the cord are the sites at which 
subarachnoid spmal block might be expected, smce here a nar- 
rower space between the cord and its bony canal exists In 
this case however the obstruction occurred m the widest portion 
of the subarachnoid space which ordmanly contains only the 
ner\"es of the cauda equma and spmal flmd, and for this reason 
IS the site chosen for lumbar puncture 

A search of the hterature upon spmal subarachnoid block 
and allied conditions mcludmg abscess of the spmal cord^^ and 
inflammations of the spmal epidural space^^ has brought to 
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light one case similar to this one This iiTis reported by Osier,'* 
and -was that of a sailor aged twenty five who after arthritic 
manifestations developed the characteristic features of mcningo- 
cocac meningitis Lumbar puncture yielded thick creamy pus 
containmg diplococa Retention of urine and paralysis of the 
lower e-xtrermties then made their appearance, and a lanunec 
tomy was performed by Dr Cushing, a large amount of purulent 
exudate bemg drained away Cultures made from the flmd 
obtained by lumbar puncture and at operation grew the Staph 
ylococcus pyogenes aureus It is concluded from the historv 
and symptoms of the case that it was one of ccrebrospmal fever, 
subsequently infected with the staphylococcus The case before 
you IS m all probabihty another one of the same nature Al- 
though judgmg from the hteraturc, spinal subarachnoid block 
m the position which we found it m this case would appear to 
be of rare occurrence, yet I suspect that it is by no means as 
rate as one would bo led to suppose lAvy" in 44 autopsies 
found purulent collections predommantly at the site of the 
cauda equina in four instances, and it Is well known by patholo- 
gists" '•> " that mflammatory exudates are commonly found at 
the lowermost portions of the subarachnoid space in meningitis 
For this reason, one should be led to suspect abscess formation 
at the caudal end of the dural sac m any case of menmgitis 
developmg signs of spmal subarachnoid block, together with 
involvement of the cauda equina or conus meduUans The case 
before you emphasizes the importance of recognizing and 
properly treating such an abscess It should be remembered, 
however, that hyperesthesia and pam m the extremities are 
commonly present m uncompheated meningitis *• 

As regards the treatment of meningococac meningitis, one 
need hardly today emphasize the importance of prompt and 
adequate treatment with a potent polyvalent serum If the 
disease is suspected, lumbar puncture should be performed 
immediately, a tube of warm serum bemg held m readmess to be 
mjected if cloudy flmd is obtamed Until proved otherwise, such 
a case should be treated as one of meningococac menmgitis, 
notwithstandmg negative cultures and smears Repeated search 
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for the organisms by culture and on cover-shp preparations yields 
positive results m about 80 per cent ^ of cases, cultures alone 
bemg positive in about 50 per cent In the hands of various 
workers^® the mortahty with serum treatment is about 26 per 
cent while without serum it is about 67 per cent 

Theoretically, early m the disease the asternal route should 
be chosen for the adrmmstration of serum Dr Redly,®® of the 
Pediatrics Division of this hospital, and Ayer® have each reported 
a case treated m this manner It is possible that the routme 
employment of this method of treatment may some day find 
imiversal employment with the consequent lowermg of the 
present 26 per cent mortahty As far as I am aware, however, a 
suffiaent number of cases has not yet been treated by this method 
to warrant its general acceptance The accepted mdications for 
the asternal admimstration of antimemngococac serum at the 
present time are (a) where the spmal route is unsatisfactory, 
(6) where spmal subarachnoid block is present or suspected 

Naturally, where blockage exists at the foramma of Magendie 
and Luschka, serum mjected into the cistema may not reach the 
ventricles Unfortimately, this is the commonest site of ob- 
struction m meiungitis Apparently it occurs in about 1 5 per 
cent of cases®^> of memngococac menmgitis If this com- 
phcation presents itself, the maneuver of Cobb'^ should first be 
resorted to, in the hope of overcormng the obstruction If this 
fads, ventricular puncture for the purpose of mtroducmg serum 
above the pomt of obstruction should be considered 

In the later stages of memngitis, where a tendency toward 
chromaty appears, the use of vaccme is often helpful ® To sum- 
marize the present-day teadung with respect to the treatment 
of menmgococac infection we may say 

(а) If seen m the septicemic stage before memngeal mvolve- 
ment has occurred, give a potent polysmlent antimemngococac 
serum by vem, due precautions agamst anaphylactic shock bemg 
taken 

(б) In the acute menmgitic stage, give the serum mtraspmaUy, 
usmg cisternal puncture if necessary, and contmue givmg it, so 
long as the clinical or bactenologic evidence pomts to active 
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infection If one make of scrum does not lead to improvement, 
change to another make 

(c) If evidences of block appear take v.hatcver measures mav 
be necessary to introduce the serum on both sides of the ob- 
struction 

(d) If the condition runs into a subacute or chrome stage 
use a vacane, autogenous if possible 

(c) If localized abscess formation occurs, surgical dramage is 
indicated 

Summary — A ease is presented of mcnmgococac mcmngitis 
with subsequent staphylococac infection, low spinal subarach- 
noid block, and abscess formation The patient made a com- 
plete recovery following the evacuation of an abscess about the 
cauda equma withm the dural sac. This is bebeved to be the 
second case of its kind m the htcrature 
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CLINIC or DR JEFFERSON H CLARK 
Samaritan Hospitai. 


DIFFERENTIAL DIAGNOSIS OF A CASE OF 
ENDOCARDITIS 

The following case has been selected to show the difficulties 
that may be encountered m making a positive “type” diagnosis, 
e\en when one has the chnical history, phj sical examination and 
autopsy findings for comparison 
E H , age thirteen years 
Entered the hospital 12/20/28 
Died 2/4/29 

Warktiig Dtagitosts — Rheumatic endocarditis 
Ftnal Dtagitosts — Rheumatic endocarditis with valvular m- 
suffiaency 

CIttef CoOT/>/ai;U —Recurrent attacks of pain m joints, dj^p 
nea, palpitation 

Past Htslor} — Six years ago, both knee- and ankle jomts 
became swollen, red, and painful This was assoaated with 
fever but no chills Remamed m bed for six weeks Two months 
later, he was told he had cardiac mvolvement Similar attacks 
recurred each year For the past five years, he has been seen 
once a week m the cardiac clrmc when his condition permitted 
A year ago, he was suddenly awakened by a severe pam m the 
region of the heart, with difficulty in breathing An ice-bag 
afforded rebel He had frequent attacks of tonsillitis pnor to a 
tonsillectomy three years ago He had also been treated with 
Small’s serum (S C A ) and antigen with no improvement 
Physical examinatton on admission showed a poorly nourished 
boy 
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Heart Apex beat was m sixth interspace to the left of the 
iQiddaAacular line, very diffuse in character Left border of 
heart extended to the left of the middavicular line, the right 
at the parasternal hne Musde tone was poor Heart was 
markedly overactive and irregular at tunes There was a pre- 
systohc thriU over the mitral area, and a nutral systohc and 
aortic diastohc murmur Blood-pressure 90/65 

Liver Reached to just below the costal margm Spleen 
was not palpable Unne on admission was negative Blood 
showed a secondary anemia with 12,250 W B C Polymorpho- 
nuclears 86 per cent Blood-culture on admission showed 
staphylococcus 

Course tn Hospital — The patient ran a very irregular tem- 
perature, received antistreptococac serum and sodium cacodyl- 
ate mtravenously on tw^o or three occasions, and later m his 
hospital stay Sherman’s mixed vaccine almost every day 

12/19/28 Fine granular casts appeared m the inrme, and 
many pus cells, but no red cells 

The secondary anenna mcreased The W B C fell to 8650 
with 80 per cent polymorphonudears 

1/18/29 W B C fell to 6000 with 32 per cent polys 
1/19/29 Heart chmc stated that “case chnicaUy stands 
between ordmary rheumatic carditis and subacute bactenal 
endocarditis Spleen slightly enlarged No petechia; noted ” 
1/26/29 Blood-culture jnelded staphylococcus 
Pulse-rate gradually increased m rate Temperature still 
persisted but with greater dady fluctuations, suggestmg sepsis 
Two da)"s before death temperature dropped to subnormal, pulse 
rose to around 150 per minute and respirations increased to 
50 to 60 

Autopsy — There Tias a small raised hemorrhagic spot with 
yellownsh center on the sole of the left foot The lungs were 
practically negative The pencardium contamed 3 to 400 c c 
of dear flmd, with a very occasional thm strand of fibnn All 
ca^^tles of the heart were markedly dilated The postenor 
surface of the left auride showed an area about 5 cm square, 
covered with irregularly sized, rdativety small, apparently 
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smooth, pedunculated, and sessile aegetations, spreading from 
the mitral lahe Similar icgctations were on the chordx 
tendina;, manj of nhich were broken They appeared to be 
covered ivith endothelium The endocardial surface of the left 
aundc -was definitely thickened Tlic mitral valve was thick- 
ened and shortened The aortic valve showed wartj pedun 
ciliated growths The spleen showed fresh and healed infarcts 
and was definitely mcrcased m size 

Both kidneys showed fresh and old infarcts 
Liver was congested 

Discussion — Let us now consider in more detail the v anous 
positive and negative findings in the history, physical examma 
tion and autopsy of this patient, and attempt to arrive at a 
positive diagnosis 

Tirst the history — there is a defimte history of tonsilhtis 
which, as you know, is one of the commoner findmgs m the triad — 
tonsilhtis, chorea, and rheumatism There is also a history of 
swollen, reddened, pamful jomts However, a glance at the 
key to diagnosis in endocarditis will show that this may also 
occur m the subacute and acute bacterial as well as rheumatic 
endocarditis 

There is also a historj of a sudden sharp pam m the region 
of the precordium, which was rcheved bj an ice-bag This may 
have been a pencarditis Subsequent history neither corrob- 
orates nor refutes the possibihty 

The autopsv recorded a serous pencardiUs of only moderate 
degree, with no evidences of a previous attack Possibly the 
flmd found at postmortem was more of a termmal condition and 
should not influence us too much m amvmg at a diagnosis, 
although the character would argue for a rheumatic or mdeter- 
minate type, rather than on acute bacterial, when the flmd is 
more commonly purulent m character 

Purpunc spots or gross or microscopic emboli — no history 
■was obtainable of either purpunc spots or the so-called “fibroid 
nodules ” occumng m rheumatic endocarditis Neither was 
there a history of Osier’s tender nodes or Janeway's lesions, 
except the one noted on the sole of the left foot at autopsy 
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So that from the clinical standpoint, embohc phenomena were 
of no value m diagnosis Necropsy, however, gives very definite 
positive evidence in favor of the gross emboh which are found 
m acute or subacute bactenal endocarditis, for both old and 
new infarcts were found m the spleen and kidneys The amount 
of contraction which had occurred m the mfarct m the nght 
kidney particularly would indicate the lapse of several months 
at least from the prunarj'- damage The histopathology of the 
kidney shows the occlusion of some of the glomerular tufts, 
suggestmg begmnmg Baehr-Lohlem lesions, and corresponds to 
the type of embohc lesion encountered m a subacute bactenal 
endocarditis 

The heart — the type of vegetation encountered on the mitral 
and aortic valves and the postenor surface of the left aimcle, 
conformed rather closely to those ordmanly encountered m 
subacute bactenal endocarditis Fust they were much more 
extensive than the pearly white, umform-sized endothehal 
covered vegetations, hnuted to the hne of closure of the valves 
in rheumatic endocarditis In this case, they extended from the 
chord® tendin® to well up on the surface of the left aunde 
They were not of uniform size, but were not extremely bulky 
Histologic exammation showed them to contam bactena, and 
the musde m the immediate incmity showed an acute inflam- 
matory reaction with infiltration with polymorphonudear leuko- 
cytes This rather argues for an acute bactenal endocarditis, 
but is not supported by the presence of ulceration 

The changes m the heart musde itself are more charac- 
teristic of an acute condition than a subacute, for while no Bracht 
Wachter bodies were found, there were numerous areas of inter- 
stitial infiltration with polymorphonudear leukocytes No 
Aschoff bodies were found, but then, whatever the type of endo- 
carditis, it IS not an acute rheumatic, and although this present 
condition maj’- have localized on a valve already damaged by a 
rheumatic process which is so common m both acute and sub- 
acute bactenal endocarditis (see chart), the Aschoff bodies 
present dunng the acute stage would have undergone resolution 
and have left only a scar m the interstitial tissue of the myo- 
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caidium, practically impossible of identification now as a healed 
AschofI bodj 
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Bactenology — this very important feature of diagnosis is 
not so much negative m our case, as it is neghgent We probably 
learn more from our mistakes and acts of wrong domg than from 
our acts of right domg, and in this particular case, mistakes were 
made bv both the clmical and pathologic departments In the 
first place, a rmstake was made by the clmiaans m not checkmg 
up on the positive staphylococcus blood culture a third time 
The ongmal cultures, I believe, were made more as a routme 
measure than for purposes of diagnosis, because the boy had 
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been diagnosed a rheumatic endocarditis before admission But 
the staphylococcus recovered twice from a blood-culture should 
have been confirmed as an orgamsm in the circulating blood, or 
else proved to be a skin contamination by subsequent blood- 
culture We are m the habit of considermg growths of staph- 
ylococcus as skin contammations unless repeatedly obtained by 
blood-culture In mew of the postmortem findmgs, this might 
well have been an inhabitant of the blood-stream The patho- 
logic department made an even more serious error m not cul- 
turmg the vegetations at postmortem The reasons for not domg 
so, were, fixst, the chnical diagnosis, second, the type of vege- 
tation, for at autopsy these seemed to be covered by endo- 
thehum and consequently not active from a bactenal standpomt, 
and, third, the lack of asepsis in opemng the heart None of 
these reasons however, excuses our neglect in attempting to 
obtain bactenologic evidence of the cause of the vegetations 

Summanzmg then our pomts for a definite diagnosis, we 
have the following 

1 Decided positive evidence of gross embohc lesions as mdi- 
cated by the infarcts m spleen and kidneys 

2 Extensive vegetations resembhng grossly the lesions seen 
m subacute bactenal endocarditis, but microscopically conform- 
ing to an acute bactenal type 

3 Absence of Aschoff and Bracht Wachter bodies m the 
heart muscle, but an infiltration with polymorphonuclear 
leukocytes 

4 Staphylococci recovered m blood-culture at inter\'^als of 
three months, although not confirmed at autopsy 

5 A rather typical history of rheumatic endocarditis prior to 
entrance to the hospital 

All these seem to pomt to an acute bactenal endocarditis 
engrafted on an old rheumatic lesion 
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CLINICOPATHOLOGIC CONFERENCE 

Dr III G Worn Mr L , age (orty-eight years, came into 
the hospital with a chief complamt of “vcUowmg of the skin,” 
There is nothmg of mterest m his family history except that 
his mother died of tuberculosis at the age of forty-four years 
Presciil Ilbtcss —Two years ago, the patient noticed a gen 
cral discoloration of the skin, which commenced s!owI> It was 
distributed all over the body, and the yellowing of the skin was 
intermittent The patient had no pam, but he says his strength 
became poorer and he began to complam of a tired and weak 
feelmg after doing even very hgbt work His appetite was good 
He had no gastnc upsets but suffered from obstipation, and his 
stools w ere of gray color He also states that he had to get up 
at mght to unnate two or three tunes, the unne havmg a green 
ish tinge The patient has lost 10 pounds m weight since his 
illness began 

Past Htston —He had mumps, measles, in childhood, and 
typhoid fev er m adult hfe 

Babtls — He uses tobacco m the form of cigarettes and 
smokes qmte heavily Alcohol He has been m the habit of 
dmiking for many years, averagmg about 3 quarts a week How 
ever, he has not drunk withm the last few years 

PInstcal Examination — ^Patient presents a marked jaundice 
over the entire body Eyes Sdeia; are jaundiced 

Heart The apex beat was diffuse and not palpable Heart 
sounds feeble, distant, with the greatest mtensity at the sixth 
interspace, 2 cm to the left of the middavicular hne, the nght 
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border at nght parasternal line The lungs revealed many 
moist riles postenorly at the bases, pleuritic fnction rub 
heard m the nght axdlary space 

Abdomen No tenderness on palpation Liver enlarged, 
bemg 6 cm below the nght costal margin The surface of hver 
was smooth The spleen was palpable 

Extremities No edema There was a marked discoloration 
on the inner aspect of both the tibiae He also had a marked 
clubbmg of the fingers of both hands 

When the patient came into the hospital his temperature 
vaned between 96 8° and 99° F Ebs pulse vaned betv een 60 
and 70 His respirations were 20 

Laboratory Findings — The unne was consistently low m 
specific gra^nty, varying between 1 008 to 1 010 and on one occa- 
sion was 1 020 Albumen was positive Bile pigments were 
present Casts were found The blood chemistrj’’ showed the 
non-protem mtrogen of 25 8 mg , unc aad 3 1, and creatimn 1 06 
The van den Bergh gave a direct positive test The icterus mdex 
was 55 umts The blood showed a hemoglobm of 79 to 80 per 
cent and the red cells vaned between 3,800,000 to 4,000,000 
The white blood-count was 7900 with 72 polymorphonuclear leu- 
kocytes, 21 per cent small lymphocytes, and 7 per cent large 
lymphocytes The stool gave a positive reaction for occult blood 
An Ewald test-meal showed hydrochlonc aad of 52, and total 
aadity of 68 The test for occult blood was positive 

The patient also had a bdiary dramage, and the important 
pomt disclosed was that bile was present 
Diagnosis — Bihary cirrhosis (Hanot?) 

He was operated on by Dr Babcock, and the foUovmg notes 
were made on the operative record “The hver is dark greenish 
brown m color, nght lobe extendmg down one fingerbreadth 
below nght costal margm Left lobe is at the level of the navel 
The spleen is 5 cm below the runth nb The surface is 
smooth, and the edges rounded The gall-bladder is dense and 
contamed {hick bile The lower surface of the hver is hob-nailed 
The left kidney is larger than normal, and there are cy^sts on the 
surface There is some excessive pentoneal flmd of a greemsh 
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tmge ” A cholccj'5gastrostom> was done The patient made 
an ttne\ entful recoi crj frorn liis operation and went home. 

Four months later, he nas readmitted to the hospital, pre- 
senting still the marked jaundice, but m addition, he developed a 
marked enlargement of the abdomen Several tappmgs were 
made, averaging one e\ era tv 0 n eeks The patient continued to 
go from had to worse and died 

Let us analyze tins case The important pomt is his marked 
jaundice, a jaundice that lasted for two years The jaundice 
was not accompamed hj pain and the stool was gray m color 
One would ask the question “WTiat kind of jaundice did the 
patient have?” We discussed it at our last conference Jaun- 
dice may be due to c\ccssi\c bile formation, or the so-called 
“hematogenous jaundice ’ Is this a hematogenous jaundice? In 
hematogenous jaundice the stool is usuallj brown m color In 
addition, the uiane shows no bile but urobihn The blood giv es 
an mdircct van den Bcrgh reaction that is, if one takes blood 
serum and mucs it wath the Ehrlich diazo reagent, no red color 
will dec elop unless one first adds alcohol to it 

In this patient, all these manifestations were absent There 
fore, one can rule out hematogenous jaundice 

There is another kmd of jaundice described by the Germans 
os “parachohe jaundice, ’ and what we designate as catarrhal 
jaundice, hut as mentioned m the history the patient did not 
have any gastro mtestinal sj-mptoms In parachohe or the so- 
oalled “catarrhal jaundice,” they have gastro-mtestinal symp- 
toms The patient usually states that he ate something that 
"upset his stomach” and later he develops jaundice, hut as a 
'Ule, It does not lost very long The jaundice usually lasts for 
about two to SK ryeeks The patient as a rule gets well, or he 
“ay, accordmg to the German teaching, dec elop an acute yellow 
atrophy of the hver In this patient, all these manifestations 
Were likewise absent Therefore, it is not a parachohe jaun- 
dice 

The only other type of jaundice to be considered, is the 
obstructive type This could he either extrahepabc or mtra- 
hepatic, or withm the lumen of the duodenum or common hile- 
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duct The estrahepatic obstruction may be due to a tumor of 
the pancreas pressmg upon the ducts from the outside 

The very fact that this man did not have cachexia nor pan- 
creatic insufficiency, such as a butter-hke stool, glycosuria, also 
the presence of bde in the duodenum obtamed by duodenal drain- 
age, would almost rule out the extrahepatic cause for jaundice 
So, the next thing to consider is either an obstruction withm 
the lumen of the duodenum, or withm the co mm on bile-duct 
The most common cause of these types of obstruction is a stone 
In the presence of a stone, the patient usually gives a history of 
a gall-bladder cohc 

Second, as a rule, in obstructive jaundice due to stone, there 
IS pam, chiU, and fever and the jaundice is not as marked as m 
the case of this patient 

The obstruction could also be due to an old ulcer of the 
duodenum with a scar formation which would obhterate the duct 
at the entrance mto the papilla of Vater The negative gastnc 
history, the almost normal acidity and the v-ray findings have 
ruled this out 

The ^-ray report was as follows “The stomach does not 
show any orgamc pathology There is a shght five-hour gastric 
residue, and the cap fills normally Appendix is long and dilated 
m its distal portion The hver area is enlarged ” 

Now, as to the mtrahepatic cause of obstruction This is 
due to anythmg that will cause blocking withm the small bde 
capdlanes, or m other words, a radicular cholangitis generallv 
knoivn as bihary arrhosis of the hver There are several forms of 
cirrhosis of the hver One form that is well known, is the Laennec 
or so-called “alcohohc arrhosis of the hver ” It is true that m 
a number of patients there is a histbry of the use of alcohol, yet 
there are mdl^aduals mth cirrhosis of the hver m whom the use 
of alcohol IS absolutely denied Therefore, the assumption that 
the excessive use of alcohol is the sole cause of this type of ar- 
rhosis of the hver is not borne out by chmcal and neither by ex- 
perimental facts There must be other factors besides the use of 
alcohol which are responsible for the condition It is mterestmg 
to note that people vith this tj'pe of cirrhosis of the hver, are 
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\isually stigmatized jMmple Thc> ha\c an dinormal distribution 
o{ hair You baTd\\ cr see a patient uath cirrbosis of Ibc incr 
uho has if he be a man a nonnal growth of hair on the chest 
Usually it IS absent or scarce m growth The axilla; also show 
lack of hair, or a \cn scant groivth On the other hand the 
hair on the head and the beard is a en hcaa") In other w ords, 
this t>T;c of mdmdual has a “degcneratix c constitution” (mfenor 
constitution) 

In Laenncc cirrhosis there is pnmarii) a proliferation of con 
nectn e tissue which has a tendenej to shnnk Therefore the 
ht er is small 

There is another form of arrhosis of the liver where the 
overgrowth of connective tissue does not result m shnnkage 
In this type of anhosis, the Uver is usually large and m nddi 
tion, the conncctiN c tissue has a tendency to localize around the 
bile capillaries In the Laennec arrhosis, the connective tissue 
predominates around the portal system, and because of this, the 
patient has early portal symptoms He also has a congested 
spleen, and a large spleen usually accompames this condition 
The patient also has symptoms referable to the gastro-intestinal 
tract Then again there is a dilatation of the superfiaal a essels 
either around the nai el, or very often, there may be dilated a eins 
in the lumbar region One can best demonstrate the presence 
of these veins by tellmg the patient to stand up and bear down 
as if going to stool Jaundice is not promment in this type of 
arrhosis It is true that the jaundice ma> appear, but usually 
only late m the disease 

MIth proliferation of the connective tissue the parenchyma 
becomes degenerated, but nature mokes up for this b\ the forma 
tion of new hver lobules However, the new lobules do not func- 
tion m the same manner as the old ones The histologic picture 
of the new lobule is different While m the normal ha cr, the 
mam a em is located centrally, m the newly formed lobules the 
aem may be located anywhere You may find the lobules with 
- the aem at the penpherv, but hardlj ever m the center as m a 
normal hver Because of this, the hver does not function nor 
mally, in spite of the newl> formed lobules, and therefore, in 
voi_ ij — 68 
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addition to the portal circulatory disturbance, the patient may 
also mamfest symptoms of hver msuf&ciency 

From the s^miptoms and the history our patient presented, 
we can therefore rule out Laennec’s cirrhosis 

There is another form of cirrhosis m which the primary 
factor IS an obstruction m the small bile capillaries This type of 
obstruction may be due to inflammation within the capdlanes 
with desquamation of cells, and the degeneration of the adjacent 
hver cells with proliferation of connective tissue The connective 
tissue may be either around or withm the hver lobules proper 
This IS known as bihary cirrhosis This form of cirrhosis may be 
seen in people who have a pathologic gaU-bladder We used to 
beheve that a patient with a gall-bladder disease, cholecystitis, or 
cholehthiasis, had a disease entity limited to the gall-bladder 
It is now known that a number of such people have an associated 
hepatitis When pieces of hver, exased dunng gall-bladder 
operation, are exarmned microscopically, one finds evidence of 
inflammation One can readily see that if the condition lasts 
long enough, instead of the roimd-ceU infiltration, there will also 
be connective-tissue formation Indeed, m chrome gaU-bladder 
disease, one may find assoaated bihary cirrhosis 

Agam, vanous toxms may account for this form of arrhosis 
A former disease, m which the hver was damaged, is an important 
factor Typhoid fever m the history of this patient is of impor- 
tance There are certam diseases which are accompamed by the 
presence of urobihn m the urme UrobUm m the urme means an 
insuffiaency of hver function I beheve it is one of the best tests 
we have for estimation of hver function In typhoid fever, very 
commonly, urobihn is found m the urme In gaU-bladder disease, 
cholecystitis, and cholehthiasis, and m malaria, there is also an 
urobihnuna It mdicates that these diseases damage the hver 
We find that people developmg arrhosis of the hver, give a 
history of a former disease that was accompamed by urobihn- 
una Such a disease causes a local predisposition for whatever 
factor imght later m hfe cause arrhosis of the hver Alcohol 
likely plaj'^ed an additional predisposmg r6le m the arrhosis of 
the hver of this patient 
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In biUarj arrhosis, the primary symptom is jaundice such 
as this patient had In addition to the jaundice, the patient 
had a gray-colored stool The jaundice is intermittent as -was 
the case in our patient, and the blood gives the direct van den 
Bcrgh test. Our patient had a positive direct van den Bergli 
and an icterus mdci of 55 

The patient complamed of constipation This may be cx- 
plamcd by the absence of bile m the intestines The bfle is a great 
stimulator of penstalsis of the bowel The flmd m the abdomen, 
though aery small m amount as desenbed by Dr Babcock in 
his operative record, was green in color Whenever one finds 
serous fluid, or when the unne is of green color, one is pretty sure 
that there is some form of hver insuffiacncy The spleen is 
large m bihary cirrhosis 

There is an mtcresting observation in this patient He had 
clubbing of the fingers, which, as you know, is due to a local 
cyanosis It is a common findmg m pulmonary conditions such 
as bronchiectasis or caremoma of a bronchus One may find a 
unilateral dubbmg m mediastinal tumors Then, of course, one 
sees it in congemtal heart disease 

This patient showed none of these diseases, and yet he had 
dubbmg of the fingers People that have a protracted jaundice, 
have fingers that look like dubbed fingers, but this is not true 
hypertrophic osteo-orthropathy The apparent dubbing is due 
to an mcrease m the subcutaneous tissue 

I want to mention another type of cirrhosis which is not 
common — the so called “Hanot’s cirrhosis “ This disease is very 
rare Accordmg to Chvostek, m Austna not a sm^e case has 
been reported In this country, men of wide dmical expenence 
are still looking for a case of Hanot’s arrhosis 

As to the asates that our patient developed, the connective 
tissue may encroach also on the portal circulation m bihaiy cir- 
rhosis Hence the asates m this case. 

It IS rare for one to see a dear-cut case of bihary arrhosis with 
an absence of symptoms referable to the portal circulation We 
would therefore expect to find m thus man 

First A hver that is characteristic of bfiiary arrhosis and 
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a large spleen Secondly He complained of noctuna, and had 
to get up several tunes at night to unnate This is a s5Tnptom 
which IS common m kidney disease We would expect to find, 
therefore, kidneys showing chrome nephritis He also had albu- 
men and casts m the unne which would lead us to suspect chrome 
nephritis However, albummuna may be due to the presence 
of bile Fmally From the physical findmgs, we would expect to 
find a dilated heart and evidences of a pleuntis and pulmonary 
congestion 

Dr Clark Dr Wohl has certainly developed the diagnosis 
m this case as though he had actually seen the postmortem Yet, 
I know he did not, because it was performed some months 
before he came here I will pass around specimens of the hver 
and spleen while we take up the pathologic fiindmgs at post- 
, mortem 

As Dr Wohl expressed it from a chnical standpoint, first he 
diagnosed bihary arrhosis of an obstructive and mfectious type 
At autopsy, the hver was not enlarged It was much smaller 
than normal and hob-nailed m appearance and of a brownish- 
green color It cut with greatly mcreased resistance, and the 
cut surface, as you can see in the specimen, shows strands of 
fibrous connective-tissue runmng through the substance of the 
hver, isolatmg small lobes of hver cells of varymg sizes (In 
this specimen, the actual color has been lost to some extent and 
a large amount of the green color that was present then has been 
dissipated m the preservmg fl.md ) 

Microscopically, the hver showed an extreme irregulanty m 
Its architecture As Dr Wohl illustrated on the blackboard, 
there was no defimte relationship between the central vem and 
the hver lobule There was a connective-tissue overgrowth 
outside of the lobule, and also penetrating mside the lobule 
This connective-tissue overgrowth vaned m its amount m dif- 
ferent areas m the hver In some places, there were extremely 
unde areas, and m other places the strands of connective tissue 
were relatively thm However, they showed in general, an 
mtense round-ceU infiltration In the areas of connective tissue 
that were larger m amount, there also was a suggestion of begin- 
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nmg proliferation of the bile capillaries, apparently an effort on 
the part of the liver to hitch up bile capillaries with newly 
forrawl h% er cells 

As )OU know, connects e tissue has the general charactenstic 
of contraction vnth age From tho time tins patient was operated 
on, until i\e got the postmortem, five months elapsed which 
allowed contraction of the connective tissue and the consequent 
decrease in the size of the liver So, while it is very easy to sec 
that early in his illness he may have had a true biliary arrhosis, 
with an enlarged liver, later, with the contraction of the fibrous 
tissue, the portal arculation was involved, and constriction of 
the blood vessels resulted in ascites 

The indivadual also had about 3 or d quarts of clear fluid m 
the abdormnal cavity This, however, was not bde stained at 
postmortem I might sav that the cholecystogastrostomy was 
shown at postmortem to have functioned pnor to death One 
could msert the Up of the little finger through the openmg 
between tho stomach and the gall bladder 

However, we did find deep in the cysUc and common duct, 
small gravel particles of inspissated bile Whether this might 
primarily have had something to do with the producUon of 
jaundice I am not prepared to state We could still, however, 
get probes through tho common duct mto the duodenum 

A kidney condiUon is menUoned because of the unnary find- 
ings At autopsy, the kidneys were sUghtly larger than normal 
and somewhat softer in consistency Areas were encountered m 
the kidney parenchyma pale yellow m color, not sharply arcum- 
senbed but softer in consistency than the surrounding tissue, 
with the softness located in the center of these veEow areas On 
secUon through these areas, occasional ones showed very dis- 
tmet softemug similar to pus 

Microscopic examinaUon of the kidney showed an irregular 
increase m mtersUtial tissue and sh^t mcrease m the coimechve 
tissue around the glomerulie Scattered throughout the medulla 
and cortex were groups of lymphocytes and pus cells, mdicating 
a pyelonephnbs and early chronic mtersUtial nephritis 

Dilatation of the heart was mentioned as a possibihtv or 
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probable diagnosis ■with pigmentation as a result of his jaundice 
This man’s heart -was smaller than normal, relatively smaller m 
comparison to the size of the body There -was a very small 
amount of fat present The heart muscle itself ■was extremely 
dark bro'wn m color suggestmg a begmmng bro^wn atrophy 
The only other findmg of importance at postmortem, apart 
from the enlarged spleen which you ■will see as it is passed 
around, was a bronchopneumoma present m both lungs In 
addition to this bronchopneumoma, there were areas m which 
the alveolae were filled -with round cells 

(One thmg I forgot to mention was a subacute pentomtis 
m which the cods of the mtestme were matted together ■with 
adhesions qiute fresh, although there was no e'vidence of an 
acute suppurative condition The mtestmes themselves seemed 
shghtly water-logged and thickened ) 

Our diagnosis m this case from the standpomt of pathology, 
was “Obstructive bihary cirrhosis, infectious m type, chrome 
splemtis, bro'wn atrophy of the heart, bronchopneumoma, pyelo- 
nephritis and asates ” 

Questions by Students — ^Was there any e'vidence of tuber- 
culosis or lymphademtis? None was found postmortem How- 
ever, we failed to examine minutely the seminal vesicles and 
prostate, although it is well kpo'wn cirrhosis and tuberculosis are 
frequently assoaated (Dr Clark) 

WTiat is the length of time and what is the prognosis of bdiary 
cirrhosis? From three to five years, and they usually die from an 
mtercurrent condition 

How do you explam the presence of occult blood m the stool? 
By the hemorrhagic diathesis that accompanies jaimdice and the 
portal congestion 

Was any bile obtamable from the patient at any time m 
bihary dramage? Yes, and its presence helped to rule out out- 
side pressure on the common duct (Dr Wohl) 
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A DISCUSSION OF SIX CASES OF AGRANULOCYTOSIS 

Until Julj 1, 1929, 92 cases of agranuloc) tosis or agranulo 
c>Uc angina hn\e been reported The purpose of this discussion 
is to present 6 cases of agranuloc) tosis, two of which conform 
clinically to the picture described by Schultz' m 1922 A short 
r£sum6 of this disease entity ma) he m order 

The dimcal features of agranulocytic angina are distinct 
and Btnkuigly charactensUc The majont) of the reported 
cases occurred m middle aged women, about half of yhich i\ere 
debihtated by some chrome illness The onset i\as acute, 
although short or long illnesses may precede the onset There 
was soreness of the throat, generalized milaisc, dtsphagia, ex- 
treme prostration, chills, and fc\er Fever was early, and 
persisted m all of the cases In 58 per cent of the 43 cases 
^aalyzcd by Kasthn, jaundice was present The oral cavnty 
and occasionally the lower parts of the gastro mtestmal tract, 
stomach, duodenum, ileum, colon, rectum, and anus, showed 
ulcerative and necrotic processes The course of the disease was 
acute, death occurring m the vast majority of patients in from 
three to seven days, while a few patients have hngered from 
four to SIX weeks Recently, however, M Call’ and Blauton’ 
each reported a case with recovery Convalescence m these 
cases was greatly prolonged 

The efaologic agent is unknown From the oral lesions 
Ymcent’s spirochetes and fusiform baolh, diphtheria bacillus, 
Badllus pyocyancus,* staphylococa,* pneumococci, and strepto 
coca of different types have been isolated In the majonty of 
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the cases the blood-stream remamed sterile, but the Streptococcus 
hemolyticus, S Aondans, pneumococcus, BaciUus coh, and B 
pyocyaneus have been isolated 

The blood-picture deserves review, as it is most strikmg, and 
usually IS the lead to the diagnosis In all cases there was a 
defimte leukopenia, i e , the white blood-ceUs fell to 1000 cells 
per cubic milhmeter or less The granulocytes or poljunorpho- 
nudear cells were either greatly reduced m number or absent 
The lymphocytes were present m normal numbers, or actually 
increased so that a differential count may show 100 per cent 
lymphocytes 

The pathologic findmgs were those of a severe septicemia 
with the lungs showing a confluent bronchopneumoma The 
hver and spleen were enlarged The pleura, endocardium, and 
lymph-nodes showed small hemorrhages, while the hver, spleen, 
lymph-nodes, and kidneys showed bacterial emboh with areas 
of necrosis The tonsils, pharynx, stomach, and mtestmes may 
show superficial necrotic foci In the bone-marrow the granular 
cells were decreased and the lymphocytes were left proimnent 
by contrast The pathologic physiology was presumably a 
granulocytic aplasia 

Case I — C T F , fifty-six years of age, hved a very active 
hfe, and was considered a very healthy male Durmg the past 
three weeks the patient had a chill everj'^ third day, the cause of 
which was unknown It was thought that he had had an in- 
fectious arthritis, mvolvmg the shoulders and phalangeal jomts, 
for one year Two weeks prior to admission he had a lower left 
molar tooth extracted One day before adrmssion he had a 
chill, temperature of 101° F, pulse of 120, and respirations of 20 
At 5 00 R M his condition was good, except for a chiU which 
had lasted about one hour At 6 00 p M he had achmg m 
aU parts of his body, and the temperature had nsen to 103° F 
The history was otherwise negative 

Physical examination showed the eyes, ears, nose, and throat 
to be negative for any pathology or acute inflammation The 
tonsils were small, cryptic, and not markedly mflamed There 
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were some palpible glands m the middle portion of the anterior 
ctmcal chain On the next dai, No\ ember 12, 1926, at 8 00 
A M his temperature ws 103° F , the pulse still 120 No 
other phj'sical findings dcs eloped from the previous day On 
No\ ember 12, 1926, at 4 00 p m, the patient developed a 
swelling in the left side of the neck at the angle of the jaw, 
this was hard, indurated, and measured 2 by 3 cm At 8 00 
p M he had a temperature of 104° F , became very toxic, and 
at that time was sent to the hospital 

On admission to the hospital the physical exanunation was 
entirelj negative, except that there was this hard, mdurated 
tender mass m the left side of the neck The patient was seen 
by a surgeon and a laryngologist, who decided that an exploratory 
mcision should be made mto the region of the swelling This 
was made under local anesthesia, and the inasion extended 
under the deep fasaa, but no pus was found The patient 
gradually grew worse Two leukocyte counts were made on 
admission of the patient to the hospital, both showed a leuko- 
pema of 720 A differential count was made, which revealed 
100 per cent lymphocytes The blood-culture, which was taken 
on admission, was posiUxe for Streptococcus hemolvticus The 
patient died withm twelxe hours after admission A post- 
mortem exanunation was not obtamed 

Case n — A V T , fifty years of age, white female house 
mfe was well until fixe days previous to admission, when 
she received a small cut m the palm of her right hand A shght 
infection followed She immediatelv consulted her local phys 
laan. He did not find her condition alarming until the day of 
admission, when he advised her to seek hospitalization 

Upon admission, the pabent gave the appearance of an 
acutely ill woman m moderate shock and semiconsaousness 
Her skm was cold and clammy, the pulse very feeble, with a 
rate of 100 Her temperature, upon leaving home to come to the 
hospital, was 102° F , and on admission was 97 4° T , the blood 
pressure was 66/40 The index finger of the right hand was 
cold and cy-anobc The entire right hand was shghtly cyanobc 
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There appeared to be an inflammatory reaction extending along 
the course of the vems of the forearm to the region of the elbow 
The epitrochlear and axdlary Ijnnph-nodes were not enlarged 
The veins m the antecubital space were shghtly mflamed The 
leukocytic count was immediately made, showing 1250 cells, with 
a differential count of 100 per cent lymphocytes Withm three 
hours the entire hand and arm became more blue, and large 
vesicles formed Smears were taken to determme the infecting 
orgamsm Although the smears were negative, it was thought 
advisable to give Bacillus welchii serum Forty c c were 
given mtravenously The patient contmued to grow rapidly 
worse, and died six hours after admission The blood-culture 
was sterile The leukocyte count was repeated, and found to be 
1000, of which 100 per cent were lymphocytes 

Case m — K S , sixty-eight years old, white, female house- 
wife, had been m good health until one day before adrmssion, 
when she began to feel weak, lost her appetite, developed a 
shght sore throat, and that evemng had a chfll When she 
awakened the next morning the throat was somewhat sore, and 
she vormted several tunes She became progressively more toxic 
and was sent to the hospital The patient had had the usual 
childhood diseases, occasional sore throat, and pneumoma two 
years previously She also had diabetes, which was well con- 
trolled at the tune of this fllness by 10 umts of msuhn dady 

Physical exanunation showed a white female, who was very 
stuporous, and when she did speak, considerable effort was re- 
quued The scalp, ears, eyes, and nose were entuely negati\e 
The teeth were all removed, the tongue was slightly dry The 
throat showed nothmg more than a dusky redness extending 
over the antenor pillars, which were shghtly edematous The 
right tonsil was somewhat enlarged, with a few yellowish spots 
upon it There were a few submaxillary lymph-nodes, palpable, 
but not tender The neck was negative, and the lungs were 
negative throughout The heart was not enlarged, sounds were 
well heard, and the heart-rate was 126 The blood-pressure 
was not taken The patient had two healed furuncles on her 
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back A tentati\e diagnosis of acute streptococac sore throat 
was made An immediate blood-count uas made, which showed 
onlj two cells in the entire counting chamber Differential, made 
at that tune, showed ten cells, tune of which were lymphocj tca 
A blood-count made the foUowmg daj showed 600 leukocytes, 
with a differential of 100 per cent Ijmphocytes The blood- 
sugar on admission was 236 mg per 100 c c , and the plasma 
COj ivas 52 Nolumes per cent The blood sugar the following 
day showed 168 mg per 100 c c Smears from the throat showed 
a hemolytic streptococcus infection The blood culture was 
positive for hemoljtic streptococcus infection The patient 
died eighteen hours after admission, and the final diagnosis w as 
that of agranuloc) tic angina 

Case IV — B H , sixtj tears of age, white female, was ad 
nutted Apnl 9, 1929 at 2 00 P m , complaining onK of pain in 
her right ear She had had a cold in her head for four weeks, 
and had an abscess m her external auditon canal, which was 
opened the day of admission She had a chilly sensation since 
the incision of the abscess There was no mastoid tender 
ness and no dropping of the superior canal wall The throat 
was congested and the opmion was giten that the ear was 
not responsible for the patient’s temperature of 102° F , 
pulse of 124, and respiration, 25 The next dav the pharjTix 
was aery much congested and edematous The opinion was 
given that a very acutely inflamed sore throat was probablv 
the cause of the high temperature The following day the 
pharjTigeal and tonsil regions were very dry, and showed eai 
deuces of some membranous deposits, but not the usual picture 
seen m agranulom tic angma The furuncle of the external 
auditory canal dramed well, and there was no mastoid ten 
derness. 

Phjsical exammation of the chest showed an area the size 
of 3 cm at the angle of the left scapula where there was shght 
hronchovesicular breathing There were no other signs m the 
chest The leukocyte count at this tune was 600, with 80 per 
cent lymphocytes and 20 per cent, monocytes There was onl) 
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one poljTnorphonudear leukocyte found on the entire smear 
Tlie patient became more toxic, the pulse became imperceptible, 
and the patient died thirty-six hours after admission The blood- 
sugar was 139 mg per 100 c c , the blood-urea nitrogen 19 mg 
per 100 cc A blood-culture was negative A throat-culture 
vas not made 

Case V ■ — R P , thirty-six years of age, colored female, ad- 
mitted to the hospital because of weakness, fever, voimtmg, and 
a skin rash She had not been weU for several months A 
blood Wassermann had been taken and found to be positive 
on June 4, 1928 She was given 0 6 gram of neo-arsphenamm 
intravenously and had no reaction One week later she was 
gii en a second mjection of 0 75 gram of neo-arsphenamm, and 
that evemng she became very weak, had several chiUs, and a 
ver}’’ severe headache The next day she continued with fever, 
headache, and weakness, and the third day a physiaan was 
called, who found her temperature to be 103° F She still 
remained qmte ill with nausea and vomiting, and this contmued 
for SIX days, when she was admitted to the hospital Although 
the day previously she had been seen by a member of the City 
Board of Health because she had a rash, it proved not to be 
that of scarlet fever, but was that of a toxic dermatitis 

On admission the patient was acutely dl, face edematous, lips 
and tongue were dry The ears and nose were negative, the 
teeth m good condition, the tonsils evidently diseased, and 
o\er the postenor pharyngeal wall there was a thick muco- 
purulent discharge The glands of the left ceriucal cham were 
enlarged, the lungs were entirely clear, the heart showed no 
patholog}’’, and the blood-pressure was 125/75 The abdomen 
could not be exammed carefully, because the patient was unable 
to release the tense abdommal muscles Over the entire surface 
of both arms there seemed to be an erythematous macular rash 
which did not itch The temperature on adrmssion was 102° F , 
the pulse 124, and the respirations 38 The patient at this 
tune had a leukopenia of 3540 white cells, and the differential 
count showed 46 per cent poljTnorphonucIears, 4 large Ijunpho- 



DISCOSSION OF CASES OF AGRANULOCYTOSIS 1085 


cjlcs, and SO small l>Tnphocjtcs The urme showed manv 
casts, both hyalme and light and dark granular There was 
no arsenic found in the unnc A throat-culture showed a 
Staphylococcus aureus mfcction The Widal's test for typhoid 
was negative The leukopenia conlinuctl, inth a rise in the 
large lymphocytes to 44 per cent , m small lymphoc)-tes to 
30 per cent , and m polj morphonuclcars to only 36 per cent 
Three daj’s later jaundice increased, and the patient developed 
considerable twitching of the faaal muscles The ictenc index 
rose to 76 The patient graduall) grew weaker, jaundice became 
more marked, and the daa preaaous to her death there were 
1500 white cells, of which 10 per cent were poliunorphonuclears, 
35 per cent large lymphoevtes, 51 per cent small lymphocytes, 
and 4 transitional cells The final diagnosis was that of lues 
and arsemcal hepatitis The unne at all tunes contmued to 
show a doud of albumin, many h> aline and both light and dark 
granular casts, 50 to 75 white blood cells, and an occasional red 
blood-cell Two blood-cultures were sterile 

Case VI — C , white, aged twenty five years, six weeks 
previous to admission to the hospital felt general soreness m 
his arms, back, and chest Three dajs later he had sharp, 
shooUng pains m the lumbar region, legs, and gemtaha The 
pam became so Sex ere that one week after the onset he was sent 
to a hospital in a neighbormg state, where he remained one 
week, and was treated by hypodermic mjections Three weeks 
after the onset he developed a shght fever with pam m the 
chest * Ray of the chest was negative The pain agam re 
turned m the thighs and legs He was again taken to the same 
hospital, where he remamed for three weeks, and was given 
two blood transfusions He wras transferred to his home where 
he remained a few days, and he then was admitted to the hos- 
pital where these studies were made In his past history the 
patient had had scarlet fever, measles, and whoopmg cough 
severe miluenra m 1918, and frequent sore throats throughout 
childhood Six months prior to his last fllness he had an attack 
of diphtheria, m which the glands of the neck became mvolved, 
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and had to be inased He never recovered his health from the 
time he had diphthena until the onset of the pams m his back 
five weeks pnor to his admission to this hospital 

Physical exammation on admission showed a well-nounshed, 
adult male The skin had a marked yellow color and was moist 
and clammy The mucous membranes were very pale The 
patient was mentally dear and active The eyes, ears, nose, and 
throat showed no pathology The tongue was coated, the teeth 
were m fair condition, and the pharynx and tonsdlar areas had 
a pecuhar whitish appearance, which may have been due to 
anemia Here there were a few congested blood-vessels which 
stood out distinctly The tonsds were small and ayptic, from 
which pus coidd be expressed The throat was not acutd}'' 
inflamed There was shght antenor cervical adenitis on both 
sides, and a small scar on the nght side where the abscess had 
been dramed six months previously The lungs were clear on 
exa m mation, the heart was not enlarged, there was a systohc 
mitral murmur, transmitted to the base and to the axiUa, and 
the rhythm was regular The blood-pressure was 100/48 The 
abdomen showed no distention, no tenderness or ngidity, and 
no organs were palpable The patient had no symptoms what- 
ever, except shght pain on defecation On the third day after 
admission the temperature, which had been varymg from 99° to 
101° F , began to nse The patient’s neck became stiff, and an 
area of tenderness was found between the antenor border of 
the nght trapezius muscle and the posterior border of the claincle 
This area was verj'- tender, was red and hot to the touch, but 
there was no Apparent sweUmg A few hours after the onset 
of the nse m temperature the patient had a chiU, and the tem- 
perature went up to 103° F The physical exammation was 
entirely negative except for the tenderness mentioned above 
The patient became mentally sluggish, very weak, and the 
temperature contmued to nse On the fifth day after admission 
the area on the nght side of his neck had become swollen, more 
red, and very warm There was some pseudofluctuation or pos- 
sibly true fluctuation over this area The temperature rose to 
105° F The patient gradually became worse, and the pulse 
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more shalloiv and rapid, resultmg m deatdi s« days after ad 
mission 

The blood-count on admission showed 36 per cent hemo- 
globm, 2,120,WX) red blood-cells, and 2800 white blood-cells, with 
26 per cent of polj morphonuclears, 5 large lymphocytes, and 
69 small Ivmphocjtes Three days later the leukocytes were 
1500, with 5 per cent of poljTnorphonuclears, and 95 per cent 
small IjTnphocj’tes On the fifth day the hemoglobin was 25 per 
cent , the red blood-cells 990,000, and the white blood cells 
840, of which 100 per cent were Ijunphocytes On the sixth 
day there w ere 1200 w hite blood-cells, with 2 polymorphonuclears, 
3 large lymphocy tes, and 95 per cent small lymphocj'tes One 
month pnor to his admission he had 90 per cent hemoglobin, 
5,010,000 red blood cells, and 7000 leukocytes, ynth 31 per cent 
polymorphonuclears, 66 per cent, small lymphocytes, and 3 large 
lymphoevtes One week pnor to admission to this hospital he 
had 3750 white blood-cells, of which 2 per cent were poll 
morphonuclears, and 98 per cent small lymphocy tes A throat- 
culture showed the Staphylococcus aureus He had received two 
transfusions of 300 and 500 cc of atrated blood two weeks 
pnor to admission Blood-culture was sterile, blood urea ni 
trogen 25 mg , and blood sugar 125 mg ConsulUng laryngolo 
gists reported no focus of infection in the nose or throat 

Of the 6 cases presented. Case HI and perhaps Case W, 
should be considered as fitUng into the disease entity of agranulo 
cytic angma Case HI began very suddenly. Case IV moder- 
ately suddenly In each there were chills and high fever, and 
both had only 600 leukocytes, with a total loss of the granular 
cells Chmcally Case HI had an acute streptococac sore 
throat, and the Streptococcus hemolyticus was recovered m 
pure culture This micro-organism was found m the blood stream 
Case rV, however, had a short prodromal history of a nose and 
throat mfection, mvolvmg her ear particularly The blood- 
culture was negative 

In Case I the ongm of the infection appeared to be an m 
fected tooth socket, the tooth havmg been extracted two weeks 
previouslv The patient did not develop locahxmg signs until 
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the day before his death, however, he did have signs of an in- 
fection and possibly of septicemia for a week prior to his ad- 
mission to the hospital The blood-picture was that of an 
agranulocytosis The socket and the blood-stream both yielded 
positive cultures of Streptococcus hemolyticus This case would 
then appear to be one of an overwhe lmin g inrulent infection 
rather than a tj^ical agranulocytic angma 

Case n was a woman who had been m fairly good health 
until she scratched her hand five days before adxmssion Her 
physician noticed nothmg unusual until the day of admission, 
when she showed signs of a very rapidly ascending gangrene of 
the hand and forearm Her blood-picture was that of a typical 
granulocytopenia This case also appeared to be that of an over- 
whehnmg mfection rather than one of agranulocytic angma 
Case V IS similar to two other cases which have been 
reported m the past year, and accords with the well-known 
fact that arsemc leads to a leukopema The chmcal course 
of chtUs and fever, some sore throat, albumin, white and 
red blood-cells, and casts m the urme lead one to suspect a 
superimposed infection However, the throat-culture and blood- 
culture were negative The blood-picture was that of a granulo- 
cytopema, m which the granulocj'tes were not completely de- 
stroyed If this case was more than one of an arsenical hepatitis, 
the ongm and focus as well as the infectmg orgamsm could not 
be located 

Case VI IS that of a young man who six months previously 
had had diphtheria, and smce that time had never been well 
Six weeks pnor to his admission to the hospital he was admitted 
to another hospital because of severe pam m the distribution 
of his sciatic nerv'es Anerma and granulocytopema gradually m- 
creased m seventy over a penod of six weeks FmaUy a 
small abscess localized in the left supraclavicular space The 
throat-culture and blood-cultures were negative Unfortu- 
nately, a culture was not obtamed from the abscess m the neck 
The blood-picture near the end of his dlness was that of a typical 
granulocydopema with 840 white cells and 100 per cent lympho- 
cytes 




